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1.0 INTRODUCTION 

(Red) 
The City of Norfolk and Virginia Power Company (Virginia Power) have been jointly 

investigating environmental conditions in the vicinity of a former manufactured gas piant (MGP) 

located in Norfolk, Virginia, as shown on Figure 1. The site consists of a 13.4-acre property bounded 

by Virginia Beach Boulevard and Monticello Avenue on the south and west, respectively, and by 

Princess Anne Road and Salter Street on the north and east, respectively. , Residential apartments that 

are owned by the City of Norfolk are present to the south of Virginia Beach Boulevard. Land use 

along the western side of Monticello Avenue is primarily commercial. Adjacent land to the north and 

east of the site are part of the Elmwood and Cedar Grove Cemeteries, respectively. The site is currently 

owned by the City of Norfolk and is partially used as a storage yard for road maintenance supplies. 

Construction of an asphalt parking lot over the entire former MGP site has been initiated. 

1.1 SITE HISTORY 

The 13.4-acre site, currently owned by the City of Norfolk, was created through the 

consolidation of several smaller parcels historically used for various purposes. The southern half of the 

site was an industrial property before the City of Norfolk purchased it in 1971 from Virginia Power 

(formerly VEPCO). An MGP began operations at the site around 1853 to supply illuminating gas to 

residents of the City of Norfolk. The MGP was operated continuously from 1853 until 1950 by either 

Virginia Power or its corporate predecessors. In 1950, the facility was converted to a natural gas 

storage facility. From 1950 through 1964, manufactured gas was reportedly produced only during 

peak periods. The site was closed and dismantled around 1968, and the property subsequently was 

sold to the City of Norfolk in 1971. Numerous foundations and structures remained in the subsurface 

at the site following dismantlement. 

A review of historic information was completed to assemble data regarding former structures 

and operations associated with the MGP. A summary of the structures related to the former MGP is 

shown on Figure 2. This map was developed from the following sources: city road and tax maps; 
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Sanborn Fire Insurance maps from 1887, 1898, 1910, and 1927; a 1937 aerial photograph; and^plant J 
I t 

drawings from 1910 and 1927. * 

ORlGmi 
(Red) 

Historically, a tidal stream, identified as Smiths Creek, formed the northern border of the MGP. 

The approximate location of the former creek channel and tidal marshes was developed from an 1887 

Norfolk City map and is shown on Figure 2. Smiths Creek was considered a nuisance to the 

northward expansion of the City of Norfolk and thus an effort was made to backfill the creek in the 

early-1900s. The portion of the creek within the curtent site boundaries and westward to a natural 

constriction at Armistead Bridge Road (Figure 2) was backfilled around 1910. The City of Norfolk 

developed a right-of-way within the former creek channel to install a 42-inch diameter storm sewer line 

that transected the curtent site property. The former creek channel was backfilled westward to the 

present day location of Granby Street by 1916, and the area assumed its present day appearance when 

backfilling of the segment of Smiths Creek from The Hague to Granby Street was completed in 1921 

(Figure 1). 

The northern portion of the site created by backfilling Smiths Creek has been owned and used 

by the City of Norfolk for various municipal and commercial purposes. These include operating a 

garage, auto repair shop, armory, and dog pound. An abandoned underground gasoline storage tank 

reportedly exists to the west of the former armory (Figure 2). The city operation with the greatest 

potential to affect environmental conditions is a municipal waste incinerator that operated from around 

approximately 1910 until the mid-1970s. The location of the former city incinerator is shown on 

Figure 2. 

The City of Norfolk purchased the southern portion of the site in 1971 with the intention of 

developing the entire 13.4-acre property. Various site improvement plans have been prepared but have 

not been implemented due to either environmental concems or economic viability. Two recently 

completed projects, the expansion of the Virginia Opera located one block to the west of the site and 

the construction of a minor league baseball stadium approximately 1/2 mile to the south of the site, and 

the planned expansion of the Tidewater Community College on Granby Street have increased the need 
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for parking in the vicinity of the former MGP site. As a result, the site has been classifi^ for the 

foreseeable fiiture as a parking facility by the City of Norfolk Development Department. The parking 

lot has been designed based on the evaluation of environmental conditions described in this report and 

will serve as an effective cover system to reduce the potential for exposure to MGP- related 

constituents present in the subsurface at the site. The target date for completion of the cover system is 

late 1994. 

1.2 CHEMICALS OF INTEREST 

The review of site historical activity indicates that the primary chemicals of concern are 

associated with the former MGP operations because of the nature of the process and the long period in 

which the Norfolk MGP plant operated. 

The manufactured gas process was introduced to the United States from England in the early-

1800s. The first MGP in the United States began operation in Baltimore, Maryland in 1816. 

Manufactured gas was used for indoor and street lamp illumination in most large cities by the late-

1800s. The most concentrated period of growth for the manufactured gas industry was during the first 

half of the twentieth century. Manufactured gas operations began to be phased out of service by 

natural gas pipelines in the 1950s, 

Manufactured gas was produced by passing steam over a bed of incandescent coal or coke to 

produce a mixture of carbon monoxide and hydrogen with a heating value of approximately 300 British 

Thermal Units (BTU) per cubic foot (ERT, 1984), At some plants, including the Norfolk plant, the 

BTU value was enriched by cracking oil in the presence of the gas. 

The gas was produced in the retort house (Figure 2) then passed through various stages of 

cleanup before being stored in gas holders prior to distribution. By-products such as coal tar, 

ammonia, light oils, and naphthalene were produced as the gas cooled during cleanup. These by

products were of no particular use during the nineteenth century and were disposed in any convenient 
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manner. The proximity of Smiths Creek and the presence of drain lines throughout the plant sug^e^t 

that by-products were discharged to the creek during the 1800s. SufiBcient markets had developed for 

coal tar and other by-products by the early-1900s so that much of these materials were sold for use by 

other industries such as wood preserving and ship building. Constituents associated with the by

products and wastes generated by the manufactured gas process include volatile organics such as 

benzene, toluene, ethylbenzene, and xylene (BTEX); polynuclear aromatic hydrocarbons (PAHs) that 

are associated with coal tar; cyanide, iron, and sulfate which are generated during the cleanup phase; 

and possibly metals associated with the coal ash. 

The former creekbed was reportedly used as a domestic refiase dump and was backfilled within 

the site borders around 1900 to 1910. It is not known if ash from the former City Incinerator was 

disposed at the site. The sequence of historical events suggests that the majority of Smiths Creek was 

backfilled prior to operation of the City Incinerator, thereby decreasing the likelihood that the creek 

was a receptor for the resulting incinerator ash. 

The potential sources for site contaminants identified above were considered in developing the 

sampling and analysis program for the site investigation. Several other potential sources exist such as 

auto repair operations, but these sources are likely masked by similar contaminants as those resulting 

from the manufactured gas operations. 

1.3 INVESTIGATIVE HISTORY 

Environmental degradation was discovered at the former Norfolk MGP site in 1985 by the 

City of Norfolk while conducting a soil boring investigation along Monticello Avenue and Princess 

Anne Road (Figure 3). C.E. Maguire, Inc. (Maguire) was retained by the City of Norfolk to design a 

storm sewer upgrade, referred to as the Monticello Trunk Storm Sewer Alignment. The proposed 

Monticello Trunk Storm Sewer Alignment would replace an existing undersized storm sewer (circa 

1910) which transected the site within the former creek channel. The proposed storm sewer was to 

originate near the comer of Princess Anne Road and Salter Street, continue west to the comer of 
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Princess Anne Road and Monticello Avenue, and south to the intersection of Monticello Avenue and 

Ninth Street, where it would reconnect to the existing storm sewer (Figure 3). 

To support the alignment design, Maguire completed a total often soil borings along Princess 

Anne Road and Monticello Avenue. Oil odors and stained soils were encountered in two borings 

located on the western border of the site near the intersection of Ninth Street and Monticello Avenue. 

In response, the City suspended fiirther design and construction of the storm sewer pending an 

environmental review. 

The City of Norfolk retained Industrial Marine Services, Inc. (IMS) to conduct a preliminary 

site investigation to assess the source of the soil-quality degradation observed by Maguire. IMS 

completed soil and groundwater sampling at 16 locations across the former MGP site using hollow-

stem augers. Visual observations of soils collected during the drilling suggested soil-and groundwater-

quality degradation existed at several locations from the ground surface to depths as great as 17 feet 

below grade. 

In response to the IMS findings, the City of Norfolk revised the proposed storm sewer 

alignment so that it avoided Monticello Avenue by moving north one block to 13 th Street and west 

one block to Granby Street (Figure 1). Maguire completed soil borings for engineering design along 

this revised alignment and found similar soil degradation at the intersection of Ninth and Granby Streets 

as was observed along Monticello Avenue. 

The City of Norfolk retained Geraghty & Miller, Inc. in 1988 to assess the extent of subsurface 

degradation along Granby Street and propose options for completing the storm sewer replacement 

project. Geraghty & Miller completed ten soil borings and installed three groundwater monitor wells 

along Granby Street. These investigative tasks indicated that the extent of impact was limited to a 100-

foot segment north of Ninth Street that was within the former Smiths Creek channel. The data fiirther 

indicated that the degradation was coal-tar related and most likely associated with the former MGP 

site. A summary of the investigative findings and proposed implementation work plan is contained in 
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the Geraghty & Miller report," Summary of Soil and Groundwater Quality Conditions Related t o ' ^ e / 

Monticello Trunk Project" (Geraghty & Miller, Inc. 1989). Geraghty & Miller developed a work plan 

to treat groundwater removed from this segment during construction dewatering using on-site carbon 

filtration and to stockpile impacted soils for use as backfill in the storm sewer excavation. The work 

plan was approved for implementation by the former Virginia Department of HEazardous Waste 

Management in a correspondence dated May 2, 1989. However, the construction of the storm sewer 

was postponed until fiirther investigation of the source of the coal-tar degradation within the creek 

channel could be conducted. 

A detailed environmental assessment and risk analysis of the former Norfolk MGP site was 

completed by Geraghty &. Miller in 1990 on behalf of the City of Norfolk and Virginia Power to 

characterize site conditions and evaluate the health risks associated with environmental degradation at 

the site. The investigation was completed in two phases and included development of extensive on-

site historic, geologic, hydrogeologic, soil-quality, and groundwater-quality data for use in estimating 

human health risks associated with both curtent site conditions and hypothetical site conditions under 

potential site development scenarios. The resuhs of the assessment were presented in the investigative 

report, "A Site Assessment and Risk Evaluation of the Norfolk Gas Plant Site" (Geraghty & Miller, 

Inc. 1990). 

Results from Phase I and II of this investigation indicated that MGP-related constituents were 

present in shallow groundwater beneath the site. A supplemental off-site. Phase HI groundwater-

quality investigation was completed by Geraghty & Miller in 1991 to define the lateral and vertical 

extent of groundwater-quality degradation observed during the initial on-site investigation. This was 

accomplished through the installation of nine off-site and three on-site monitor wells within the shallow 

water-table aquifer and deeper lower sand aquifer. Two rounds of groundwater sampling and analysis 

of selected wells were also conducted as part of the Phase m investigation. The results of the Phase m 

investigation were presented in the Geraghty & Miller report, "An Off-Site Ground-Water Quality 

Investigation for the Norfolk Gas Plan" (Geraghty & Miller, Inc. 1991). The results indicated that 

groundwater quality had been degraded by MGP-related constituents to depths as great as 70 feet 
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Within the borders of the site. However, no evidence of groundwater-quality degradation beyond the 'W' 

site border within either the water-table or lower sand aquifers was identified. 

In response to the findings of the site investigation, the MonticeUo Trunk Storm Sewer projea 

was redesigned by the City of Norfolk for installation in the original alignment along the northern and 

westem borders of the site. The site investigation indicated that the existing storm sewer was in poor 

condition and served as a discharge point for site groundwater because it was installed below the 

water-table. Therefore, replacement of the existing storm sewer would improve storm-water drainage 

as well as eliminate a pathway for off-site migration of MGP-degraded groundwater, Geraghty & 

Miller modified the plan that was developed and approved for implementation in 1989 for managing 

MGP-degraded soils and groundwater to reflect conditions at the site perimeter. The plan was 

approved for implementation by the former Virginia Department of Hazardous Waste Management in -i 

a cortespondence dated May 2, 1989 and was incorporated into the bid specifications for the ^^ -f̂ f̂  

contractor. 

The constmction specifications identified two segments comprising approximately 400 linear 

feet of the Monticello Trunk Storm Sewer project that were determined to be areas of groundwater-

quality degradation. These areas were designated as contaminated zones and coincided with locations 

where the former Smiths Creek channel intersected the storm-sewer alignment. In addition, soils from 

below the water table were also degraded by MGP constituents and required appropriate management. 

The contaminated zones were defined using sheet piling that was driven to a depth of approximately 18 

feet on both sides of the excavation. Construction dewatering was completed from a sump located 

within the contaminated zone by discharging to the Hampton Roads Sanitation District (HRSD) under 

temporary construction Permit No. 0029. Soils from above the water table were managed as clean fill 

material by the contractor, and soils located below the static water table were temporarily staged for 

use as backfill material over the storm sewer pipes. Oversized rubble was appropriately disposed at a 

landfill upon completion of the project. 
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A prehminary feasibility study (PFS) was completed by Geraghty & Miller, Inc. 'in?d,992 to 

establish remedial objectives for the former MGP site that would be protective of human health and the 

environment. The PFS was conducted to screen a wide range of potential remedial actions at the site 

and identify appropriate remedial altematives for fijrther in-depth evaluation. The PFS eliminated a 

large number of remedial technologies based on site conditions and effectiveness at addressing MGP-

related degradation. The PFS recommended collection of additional data to fiirther screen the remedial 

altematives (Geraghty 8c Miller, Inc. 1992). 

A focused feasibility study (FFS) has been completed to fiirther evaluate groundwater and soil 

remedial altematives identified by the PFS and provide site data necessary to develop a conceptual 

corrective action plan. For reporting purposes, the FFS is termed the Phase TV investigation. The 

Phase IV investigation included completion of an aquifer testing program, a soil-vapor extraction 

testing program, a bioremediation treatability study, and a confirmatory round of groundwater 

sampling. The results of the Phase IV investigation are presented in this document and have not been 

previously reported. 

0 

In a September 15, 1993 cortespondence to the City of Norfolk and Virginia Power, the Waste 

Division of the Virginia Department of Environmental Quality (VDEQ) requested that a summary 

document be developed that incorporated a summary of the assessment activities completed during the 

Phase I, n and EI site investigations as well as provided the results of the Phase IV investigation. This 

document provides the information requested by the VDEQ as well as a recommended remedial 

alternative for the site. Section 2.0 of this report summarizes the investigative methods employed 

during the various data collection programs. An evaluation of the pertinent data collected, including a 

description of the physical hydrogeology and environmental quality conditions at the site, is presented 

in Section 3.0. The human health risks associated with site environmental conditions at the site upon 

completion of the storm sewer improvements and parking lot are presented in Section 4,0. In Sections 

5.0, 6,0, and 7,0, conceptual remedial altematives are developed and evaluated based on the findings 

presented in Sections 3.0 and 4.0, Finally, the recommended risk-based remedial altemative is 

presented in Section 7.4. 
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2.0 INVESTIGATIVE ACTiyiTIES ^̂ ^ 

This section describes the data collection methodologies employed during investigation of 

environmental site conditions at the former Norfolk MGP site. It incorporates field activities 

completed during the Phase I and Phase II Site Assessment and Risk Evaluation (Geraghty & 

Miller, Inc. 1990), the Phase III Off-Site Groundwater Quality Investigation (Geraghty &. Miller, 

Inc. 1991), the Phase IV investigation of remedial altematives, and supplemental groundwater 

sampling that was completed since 1991. This section discusses the following: soil-quality 

investigation, monitor well installation, groundwater monitoring and sampling, aquifer testing, 

soil-vapor extraction (SVE) testing and biotreatability testing. 

This section presents an overview of the field activities completed to date during 

environmental investigations at the site and includes all pertinent site data; however, the above 

reports should be referenced for a more detailed discussion of historical investigative activities.. 

2.1 SOIL-QUALITY INVESTIGATION 

The purpose of the soil-quality investigation was to characterize soil-quality conditions in 

the unsaturated zone beneath the site and provide data necessary to support the health risk 

analysis. The relatively large area of the site and the uncertainty about the presence of subsurface 

structures associated with former MGP operations warranted completion of an initial 

reconnaissance level investigation. Therefore, the soil-quality investigation was completed in two 

phases with Phase I serving primarily as a screening assessment used to select locations for 

subsequent soil-quality sampling and monitor well installation that was completed during the 

Phase II investigation (Geraghty & Miller, Inc. 1990). 
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2.1.1 Test Pits X X , 

As part of the Phase I reconnaissance level soil investigation, 30 test pits (TP-1 through 

TP-30) were excavated in July 1989, The location, orientation and dimension of each test pit is 

shown on Figure 4. 

Test pits were completed for three primary objectives: 1) to investigate the source of 

surficial tar seeps; 2) to locate and identify subsurface stmctures such as cement pads and gas 

holder foundations; and 3) to visually characterize soil-quality conditions within the former creek 

channel. 

The test pits were excavated to depths of approximately 10 feet. The soil profile in each 

test pit was described and photographed by a Geraghty «& Miller representative, with special 

attention given to any visible or odoriferous evidence of contamination. Geologic logs for each 

test pit are presented in Appendix A. Photographs taken during the test pit investigation are 

retained by the City of Norfolk, Virginia Power, and Geraghty & Miller and are available for 

review. Soil samples were not collected for laboratory analysis during the test pit investigation. 

2.1.2 Soil Borings 

An evaluation of soil-quality along the proposed Monticello Trunk Storm Sewer 

Alignment was also completed during the Phase I field program, A soil boring investigation 

conducted for engineering design by Maguire in 1985 consisted of a total of 10 soil borings (MB-

1 through MB-10). The locations of these borings are shown on Figure 5. Soil-quality appeared 

degraded by oily materials at locations MB-1 and MB-7 completed by Maguire and delineation of 

the affected area was necessary to complete final design of the storm sewer. Soil borings were 

completed by Geraghty & Miller at nine Phase I locations (SB-1 through SB-9) shown on Figure 

5 to supplement the existing database by further defining the limits of the former creek channel 

and any soil-and/or groundwater-quality degradation. 

2-2 

GERAGHTY & MILLER, INC. O 



The soil borings were completed using hollow-stem augers to a minimum depjtKof 14 f̂eet, 

corresponding to the bottom of the former creek channel in the site vicinity. Soil s^^les were 

collected continuously in each boring from the ground surface to the termination depth using a 2-

inch diameter split-spoon sampler. The soil samples were field classified by the Geraghty & Miller 

representative and placed in plastic bags for storage. Geologic logs for the nine soil borings are 

presented in Appendix B. An organic vapor analyzer (OVA) meter was used to field screen the 

soil samples for volatile organics; however, interference from naturally high levels of methane gas 

in the site soils rendered this technique ineffective. No soil samples were submitted for laboratory 

analysis. 

In September 1989, a focused Phase II soil boring program was completed to provide soil-

quality data to support the risk analysis. Ten additional soil borings (B-1 through B-10) and 14 

boreholes utilized for groundwater monitor well installation (MW-1 through MW-14) were 

completed at locations selected based on subsurface conditions observed during the Phase I 

investigation. The soil boring and monitor well locations are shown on Figures 5 and 6, 

respectively. The soil borings and monitor well boreholes were also completed using hollow-stem 

augers, and split-spoon soil samples were collected continuously from the ground surface to the 

termination depth. The Phase II soil borings ranged in depth from 2 to 16 feet with the exception 

of Borings B-7, MW-I, MW-3, MW-6, M2-9 and M2-13, which were extended to a depth of 42 

feet to collect deeper stratigraphic data at those locations. Geologic logs for the Phase II soil 

borings are presented in Appendix B. The geologic logs associated with the monitor wells are 

included in Appendix C. 

The split-spoon sampler was decontaminated between samples using a soapy water wash 

and distilled water rinse. It was necessary at times to prewash the spoon using methanol to 

remove oily materials. The soil samples were placed into plastic bags for storage; except for 

selected samples which were placed directly into laboratory prepared glass jars for subsequent 

analysis. The soil sample collected from the 0 to 2 foot and 4 to 6 foot depths in each Phase II 

soil boring were submitted for laboratory analysis. 
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Soil samples were submitted for analysis to characterize surficial soil-quality (0 io'̂ i^^doi 

depth) as this was identified as the primary exposure point for characterization and inclusion in the 

health risk analysis. Soil samples from the 4 to 6 foot depth were also analyzed to provide soil-

quality data pertinent to estimating health risks associated with future excavations at the site. 

Two visibly impacted soil samples (B-4, 4 to 6 feet and B-10, 4 to 6 feet) were analyzed using the 

Toxicity Characteristic Leaching Procedures (TCLP) to provide information regarding the 

leachability of organic compounds from the soils. Ten soil samples were selected for total and 

Extraction Procedure (EP) Toxicity metals analysis. A summary of the soil sample locations, 

depths, and analytes is provided in Table 1. 

Selected samples of the three basic geologic units encountered (fill, sand, and silty clay) 

were submitted to Hardin-Knight Associates, Inc. of Baltimore, Maryland for geotechnical 

testing. A sieve analysis and moisture content were performed for each sample, and Atterberg 

Limits were determined for the four clay samples. Geotechnical test results are presented in 

Appendix D. 

2.2 MONITOR WELL INSTALLATION 

Twenty-six groundwater monitor wells and four aquifer test wells were installed between 

September 1989 and March 1993 to facilitate characterization of groundwater-flow conditions and 

groundwater quality in the site vicinity. The locations of these wells are depicted on Figure 6. A 

discussion of well construction methods, geologic logs, and final as-built diagrams of each monitor well 

and aquifer test well are contained in Appendix C. Table 2 presents a summary of well construction 

information for each well. 

The installation of the present monitor well network was completed in three distinct phases. 

Initially, 14 monitor wells (MW-1 through MW-14) were installed on the site during the Phase II 

investigation in September 1989. These wells were installed in the shallow water-table aquifer to 

depths of approximately 15 feet to characterize groundwater flow and groundwater quality in the 

surficial aquifer. The locations of the Phase n monitor wells were selected based on information 

collected during the Phase I soil investigation and were intended to provide data regarding the 
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presence/absence of any separate-phase product in the water-table aquifer, groundwater elevations, and 

groundwater quality both upgradient and downgradient of potential source areas within the limits of 

;the:site. 

During the Phase IH investigation between September 1990 and Febmary 1992, three 

additional on-site and nine off-site monitor wells were installed to further delineate the lateral and 

vertical extent of MGP-related constituents in groundwater. Because the site is located in a highly 

developed urban setting, all off-site Phase IH monitor wells were installed on property owned by the 

City of Norfolk (i.e., city streets) to reduce access complications. Sbc shallow (MW-16 through MW-

21) and three intermediate depth (B-Series) monitor wells (MW-19B, MW-20B, and MW-21B) were 

installed to the west and south to define the off-site migration of MGP-related constituents. Two 

intermediate (B-Series) Monitor Wells (MW-4B and MW-13B) and one deep (C-Series) monitor well 

(MW-13C) was installed on-site to assess the vertical extent of MGP-related constituents at the site 

border. The B-Series and C-Series monitor wells were installed using a two-stage drilling process with 

the installation of surface casing to isolate the shallow water-bearing unit from the borehole to restrict 

contaminant migration through the borehole from the water-table aquifer to the lower sand aquifer. 

The B-Series and C-Series monitor wells were installed adjacent to a shallow monitor well to create a 

nest at those locations with discrete screened intervals for evaluating groundwater quality and hydraulic 

head differences with depth. An exploratory boring, EB-1, located adjacent to monitor well MW-13 

was completed to a depth of 82 feet prior to installation of any wells below the surficial aquifer to 

determine stratigraphic conditions and select appropriate depths of the B-Series and C-Series monitor 

wells. 

As part of the Phase FV investigation, four aquifer test wells were constructed near the 

southwestem border of the site in March 1993 to facilitate aquifer testing in both the shallow water-

table and lower sand aquifers. Well RW-23 was completed to a depth of 14 feet to provide a pumping 

well in the water-table aquifer for aquifer testing. A second shallow well, MW-22, was completed to 

the same depth to serve as a water-level observation point in the vicinity of the pumping well, RW-23. 
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To facilitate aquifer testing in the lower aquifer, test wells (RW-24 and RW-25) were ^i 

completed to depths of 53 feet using the two-stage drilling process to restrict contaminant migration 

from the shallow aquifer to the lower sand aquifer. A description of the installation and development 

procedures used for both shallow and deeper wells is contained in Appendbc C. 

2.3 GROUNDWATER-ELEVATION MONITORING 

Upon completion of each phase of monitor well installation, the location and elevation of 

all monitor wells were determined by Rouse-Sirine Associates, Ltd. of Virginia Beach, Virginia, a 

licensed surveyor. The top-of-casing elevation at all monitor wells were surveyed most recently 

on March 27, 1993 to a vertical accuracy of 0.01 foot and the well locations were plotted on the 

base map provided on Figure 6. 

The depth to water was measured in each monitor well using a calibrated electronic 

oil/water interface probe on March 22, 1993 and January 31, 1994. The water-level data were 

collected over a short time period to minimize any influence that natural barometric fluctuation or 

precipitation recharge might have on groundwater levels at the site. A summary of the 

groundwater elevation data is presented in Table 3. 

2.4 GROUNDWATER SAMPLING 

Groundwater samples were collected from 13 on-site monitor wells during the Phase II 

investigation and analyzed for various organic and inorganic constituents associated with MGP 

residuals. The Phase EI analytical results (Geraghty &. Miller, Inc. 1989) indicated that the water-table 

aquifer was degraded by MGP-related constituents. 

To define the lateral and vertical extent of groundwater-quality degradation observed during 

the initial on-site investigation, groundwater samples were collected on two occasions during the Phase 

n i investigation. The first Phase IH sampling event on October 24 through 26, 1990 was limited to the 

2-6 

GERAGHTY & MILLER, INC. O 



w^ Phase m monitor wells and selected Phase n monitor wells along the westem border of the site. 

Monitor Well MW-13C was sampled on November 25, 1990 because this well was being replaced 

concurtent with the October sampling round. The second Phase EH groundwater sampling was 

completed during March 5 and 6, 1991 for selected monitor wells including newly installed off-site 

monitor wells MW-21 and MW-21B. Groundwater samples collected during the Phase m 

investigation were shipped to Spectralytbc Environmental Analytical Services for analysis of BTEX by 

United States Environmental Proteaion Agency (USEPA) Method 8020; semivolatile organics by 

USEPA Method 625; total and free cyanide by USEPA Method 335.3, and lead, arsenic, and 

chromium by USEPA Method 7060. The samples collected for metals analysis during the Phase IH 

sampling events were field filtered using a 0.45 micron acetate membrane filter. ̂  . . INA / 

Selected monitor wells were sampled again during the Phase IV investigation on February 2, 

1994 to provide more recent supplemental water-quality information for both the shallow water-table 

and lower sand aquifers. The Phase IV groundwater samples were shipped to American 

Environmental Network, Inc. for analysis of BTEX by USEPA Method 8020, semivolatile organics by 

USEPA Method 8270, Resource Conservation and Recovery Act (RCRA) metals by USEPA Method 

SW-846, and total and free cyanide by USEPA Method 335,2. Samples for metals analysis were not 

field filtered during the February 2, 1994 sampling event, 

A summary of the monitor wells included in the three most recent groundwater sampling 

events is provided in Table 4, These sampling events are emphasized in this report because the 

groundwater-quality data represents the most complete characterization of site conditions available. 

The field methods employed during each round of groundwater sampling followed the Geraghty & 

Miller Standard Operating Procedures described below. 

Prior to sampling, each well was purged by bailing or pumping approximately three casing 

volumes of groundwater. When bailed, decontaminated Teflon or disposable bailers were used. If 

pumped, centrifiigal pumps with new disposable polyethylene piping and new foot-valves were used. 
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Field parameters (pH, specific conductance, temperature, and physical descriptions) were -̂  

monitored during purging activities and recorded on the Water Sampling Logs. These parameters 

were monitored in the field due to the difficulties encountered in preserving these physical and chemical 

properties during storage. The groundwater removed during purging activities was containerized in 

Department of Transportation (DOT)-approved 55-gallon dmms and centrally staged pending 

characterization and disposal. 

After the wells were purged, the appropriate sample containers were filled and preserved. 

Each sample container label contained the following information: the date and time; sample 

identification number; sample matrix and preservative type; analyses requested; project name and 

number; and sampler identification. This information was also recorded on the Water Sampling Logs 

included in Appendix E. 

After collection, the samples were packed on ice in coolers for transportation to the laboratory. 

Each cooler was inventoried with chain-of-custody forms and sealed with chain-of-custody labels. The 

samples were then express shipped overnight to the laboratory by common carrier. 

2.5 AQUIFER TESTING 

To determine the site-specific hydraulic characteristics and water quality within both the water-

table aquifer and the lower sand aquifer, several aquifer tests were conducted during the week of 

March 22, 1993. Aquifer testing at the site was concentrated at the southwestem border of the site to 

evaluate hydraulic control altematives in the downgradient area of groundwater-quality impact. 

Prior to the start of aquifer testing, the water-level responsiveness of each observation well was 

tested by withdrawing a volume of water from the well and making sure that the water-level recharged 

back to the initial static level. This brief testing, in all cases, confirmed that each observation well was 

hydraulically connected to the aquifer in which it was screened. 
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2.5.1 Water-Table Aquifer ^%Ĵ ^ %y% 

2.5.1.1 Pumping Test 

A constant rate discharge test was attempted in the shallow water-table aquifer on March 24, 

1993. Well RW-23 was pumped at a rate of approximately 20 gallons per minute (gpm), and water-

level changes were measured manually in the pumping well and in Observation Wells MW-13, MW-21 

and MW-22. Due to the limited amount of available drawdown and Wgher than expected pumping 

rate, difficulties were encountered in creating measurable drawdown in the observation wells. Thus, 

the aquifer test was terminated after 220 minutes of pumping. No further analysis was performed on 

the water-level data collected during the water-table aquifer test. A discussion of the observations and 

conclusions from the water-table aquifer test is provided in Section 3.0 of this report. 

Water-quality samples were collected from the pumping discharge stream at 15 and 210 

minutes after the start of pumping. The samples were delivered to a certified laboratory and analyzed 

for MGP-related constituents and selected inorganic constituents that might affect groundwater 

treatment. Aquifer test discharge sampling logs are included in Appendbc F-

2.5.1.1 Slug Tests 

In lieu of the constant-rate drawdown test in the water-table aquifer, rising head slug tests were 

performed in Monitor Wells MW-10, MW-13, MW-14, and MW-22 to determine the hydraulic 

conductivity of the water-table aquifer in the southwestem portion of the site. These rising head slug 

tests serve to supplement slug tests conducted in shallow water-table Monitor Wells MW-1, MW-2, 

MW-4, MW-8, MW-12, and MW-15 in October 1989 by the same method. The test procedure 

bvolved rapidly lowering the static water-level within each well casing by removing one bailer of 

water. The resultant water level rise was monitored using a calibrated pressure transducer and digital 

data logger. 
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2.5.2 Lower Sand Aquifer ^5- '^<' 

A constant-rate discharge pumping test was conducted in the lower sand aquifer beginning on 

March 23, 1993, Well RW-24B was pumped continuously at an approximate rate of 2 gpm for 1,314 

minutes. The flow rate was measured at regular intervals using a 5-gallon container and a timer. No 

precipitation was observed during the pumping period. Drawdown in the pumping well and 

Observation Wells RW-25B, MW-13B, MW-13C, and MW-21B were measured and recorded 

manually at regular intervals using dedicated electronic water-level indicators. Water levels in the 

overlying water-table aquifer were also measured in Wells MW-13, MW-14, and MW-22. The lower 

aquifer pumping test data are included in Appendix G. 

Water-quality samples were collected from the discharge stream at 60, 300, 720, and 1,200 

minutes after the start of pumping. The samples were delivered to a certified laboratory and analyzed 

for MGP-related constituents and selected inorganic constituents that affect groundwater treatment 

design. Aquifer test discharge logs are included in Appendbc H, 

2.6 SOIL-VAPOR EXTRACTION TESTING 

'SVE testing was completed to collect information necessary to evaluate the feasibility of 

employing extraction technologies to enhance the degradation of MGP-constituents in the subsurface. 

To facilitate SVE testing, three SVE test wells, VM-IA, VM-2A, and VM-3A, and eight soil-vapor 

monitoring points were installed on March 2 and 3, 1993 at the locations depicted on Figure 7. The 

SVE wells were installed at three locations where extensive soil-quality degradation was observed 

during previous investigations to provide data necessary to evaluate SVE as a remedial technology for 

the site. 

Each SVE borehole was advanced to the water-table using hollow-stem augers. The SVE test 

wells were constmcted of Schedule 40, flush-joint polyvinyl chloride (PVC) casing and a 5-foot long 

section of machine-slotted screen with 0.010-inch openings. The vapor monitoring points were 

constructed of 2-inch diameter Schedule 40, flush-joint PVC casing and screen. Following casing 
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installation, a filter pack consisting of clean silica sand was emplaced around the ^creea, to 

approximately 1-foot above the screened interval. The remainder of the well annulus was filled with 

palletized bentonite that was wetted to ensure hydration of the seal. 

SVE tests were conducted at the site on March 8, 1993. Three SVE tests were conducted by 

extracting subsurface vapors from SVE Wells VM-IA; VM-2A, and VM-3A, using a 1-1/2 

horsepower (HP) regenerative blower (Rotron Model 454). The volumetric rate of vapor extraction 

was controlled using an in-line valve located between the wellhead and the blower and measured using 

an in-line manometer. The vacuum at the blower inlet was measured and converted to a volumetric 

extraction rate using the manufacturer's performance curves. The induced vacuum was measured in 

selected vapor monitoring points installed and various distances from the SVE test well. The vapor 

effluent was screened for volatile organic compounds (VOCs) at regular intervals during vapor 

extraction using a Total lonizables Present (TIP) meter. The SVE test data collected during SVE tests 

from Wells VM-IA, VM-2A, and VM-3A are summarized in Tables 5, 6, and 7, respectively. 

2.7 BIOREMEDL^TION TREATABILITY TESTING 

A treatability study was conducted to evaluate soil samples collected during the installation of 

VES- wells at the site. The evaluation was conducted to determine if the soils contained a natural 

microbial population capable of degrading MGP-constituents present in the subsurface at the site and 

to evaluate the potential for enhancing the population to remediate the subsurface MGP-degraded 

source material. 

The objectives of the study were as follows: (1) determine if aerobic microbes are present in 

representative soils, (2) determine if the microbes have adapted to degrade selected organic 

compounds, (3) determine if the environmental conditions (pH and moisture content) are conducive to 

support microbes, and (4) determine if the soluble inorganic nutrients (ammonia and ortho-phosphate) 

are present in sufficient quantities for bioremediation of the constituents. 
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Representative soil samples were collected from the drill cuttings during the installatjpn'-of the 

SVE wells on March 2, 1993. The samples were collected using a clean trowel from depths of 0 to 1 

foot, 2 to 3 feet, and 3 to 5 feet from Wells VM-IA, VM-2A, and VM-3A, respectively. In addition, a 

sample of heavily degraded soil was collected from Well VM-3A from an approximate depth of three 

feet and designated as "VM-3A Dirty." The soil samples were shipped on ice to Geraghty & Miller's 

Treatability Laboratory in Tampa, Florida for analysis. 

Total heterotrophic aerobic microbes were determined using Standard Methods Procedures 

9215 C (1989) sprayed plate procedure. The samples were serially diluted in a mineral nutrient buffer 

solution, and 0.1 milliliter (mL) of the diluted sample plated in a duplicate on Standard Plate Count 

(SPC) agar plates. The plates were incubated in the dark at ambient temperature. The number of 

colony forming units (CFU) were determined after 5 days of incubation. 

The heterotrophic aerobic microbes capable of degrading MGP-constituents at the site were 

determined using a modification of the above procedure. The samples were serially diluted in a mineral 

nutrient buffer solution, and 0.1 mL of the diluted sample was plated in duplicate onto Noble agar 

plates containing 100 milligrams (mg) of MGP-degraded soil from the site. The plates were incubated 

in the dark at ambient temperature in a desiccator, and the were counted after 14 days of incubation. 

Soil respiration was determined using a Micro Oxymax respirometer. The procedure was 

based on recommendations from the manufacturer. Approximately 100 grams of sample as received 

was placed in a closed chamber. The concentration of oxygen and carbon dioxide in the chamber 

headspace was measured every hour for a period of 24 hours. The difference in oxygen and carbon 

dioxide concentrations were graphed and may be cortelated with the rate of respiration. 

The soil pH was determined using USEPA SW846 Method 9045 (1986). The soil moisture 

was determined using Standard Methods Procedure 2540 G (1989), The total petroleum 

hydrocarbons (TPH) were determined using a modified USEPA Method 418.1. 

2-12 

GERAGHTY & MILLER, INC. <t> * * 



The soluble ammonia and ortho-phosphate concentrations were determined using'>ar(fafii]uot 

from the sample extract used to determine pH. Ammonia was analyzed using Hach Inc. Method 490 

which is based on USEPA Method 365.2, colorimetric ascorbic acid, single reagent. 
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3.0 GEOLOGY AND HYDROGEOLOGY 

3.1 REGIONAL GEOLOGY AND HYDROGEOLOGY 

The Tidewater Region of southeastem Virginia is located within the Atlantic Coastal Plain 

Province and is underiain with approximately 2,000 feet of unconsolidated deposits of gravel, sand, silt, 

and clay ranging in age from Lower Cretaceous to Holocene. These unconsolidated units overlie a 

bedrock basement of massive crystalline igneous and metamorphic rock of Precambrian and 

Triassic/Jurassic age. These sediments, deposited during several transgression-regression sequences, 

dip gently eastward at 20 to 80 feet per mile to form a gradually thickening wedge, Sbc formations 

have been identified beneath the site from the surface to bedrock as follows: Columbia Group, 

Yorktown Formation, Calvert Formation, Mattaponi Formation, Transitional beds, and the 

Patapsco/Patuxent Formation (Virginia Department of Mineral Resources (VDMR 1973). 

The Patapsco/Patuxent Formation of Lower Cretaceous age lies unconformable over much 

older granitic and metamorphic "basement" rocks and semi-consolidated red silts and clays at a depth 

of 2,400 feet. The Patapsco/Patuxent Formation is approximately 1,700 feet thick and consists of fine 

to very coarse quartz sands and gravels interspersed with light green to gray-green silts and clays 

(VDMR 1973). It is considered the Lower Cretaceous aquifer and is extensively utilized by private, 

industrial, and municipal wells. The majority of wells drilled in the Lower Cretaceous aquifer are found 

in northwestem Chesapeake, in Portsmouth, and in westem Norfolk where the aquifer contains fresh 

or slightly brackish water (Siudyla 1981), 

Immediately overlying the Patapsco/Patuxent Formation at a depth of approximately 700 feet is 

a 40-foot thick sequence of brightly colored clay beds and sands of Upper Cretaceous age. The fine 

particle content increases over that found in the Patapsco/Patuxent Formation, and thus, these deposits 

are termed "transitional beds." The transitional beds represent a change in depositional environment 

from the relatively coarse-grained deposits of the Patapsco/Patuxent Formation to the finer grained 

deposits of the overlying Mattaponi Formation (VDMR 1973), 
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The Mattaponi Formation is of Late Cretaceous, Paleocene, and Eocene age. This fonfiation 

of marine origin is characterized by beds of quartz-glauconite sand, glauconitic clay, and shells. The 

Mattaponi Formation is first encountered at a depth of approximately 500 feet and is 160 to 180 feet 

thick (VDMR 1973), Together with the basal sand member of the overlying Calvert Formation, the 

Mattaponi Formation is considered the Eocene-Upper Cretaceous aquifer. Because the Lower 

Cretaceous aquifer is more productive, few wells utilize the Eocene-Upper Cretaceous aquifer (Siudyla 

1981). 

The Calvert Formation of Miocene age consists largely of clay and silty clay and is first 

encountered at a depth of 400 feet. Unlike the basal sand member mentioned previously, the 100-foot 

thick upper portion of the Calvert Formation is a confining unit, retarding the vertical flow of 

groundwater between the underiying formations and the younger Yorktown Formation (Siudyla 1981). 

The upper boundary of the Yorktown Formation is highly variable but is estimated to be at a 

depth of approximately 35 feet in the site vicinity. This Pliocene-aged formation consists of more 

abundant and markedly coarser sand and gravel beds and more abundant and thicker shell beds than the 

underlying Calvert Formation interspersed with light gray and bluish gray clayey strata (VDMR 1973). 

Three major water-bearing zones exist in the Yorktown Formation, referred to as the upper, middle, 

and lower units, which are collectively termed the Yorktown aquifer. These three sand units are 

generally found in only the upper 50 to 100 feet of the formation and are composed of beds of fine-to 

coarse-grained sand, gravel, and shells generally 5 to 20 feet thick, which are separated from each other 

by silt and clay beds. The Yorktown aquifer generally is separated from the overlying water-table 

aquifer by beds of silt, clay, and sandy clay about 20 to 30 feet thick and from the underiying Eocene-

Upper Cretaceous aquifer by several hundred feet of silt and clay, including the Calvert Formation. 

The Yorktown aquifer system is extensively used by both domestic and public distribution systems. 

Reportedly, over 10 million gallons per day are withdrawn from this aquifer in the Tidewater area, with 

fiiture use expected to rise (Siudyla 1981), 
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The uppermost geologic unit is of Quatemary age and is collectively termed the Columbia 

Group. It is characterized by light-colored clay beds interspersed with oxidized fine to medium quartz 

sands and silt. The coarse-grained water-bearing units of the Columbia Group form the "water-table" 

aquifer. The water-table aquifer consists of beds and lenses of sand, gravel, shells, silt, sandy clay, and 

clay. The major water-bearing strata are very heterogeneous and discontinuous due to the complex 

marine estuarine environments in which they were deposited (VDMR 1973). In the 1930s and 1940s, 

a number of well fields consisting of clusters of small diameter wells obtained water from the water-

table aquifer. These systems have been shut down due to increasing urbanization and substitution of 

city water. Due to groundwater-quality limitations and low well yield potential, the water-table aquifer 

is used generally for small-scale irrigation such as residential and commercial lawn watering. The 

Virginia State Health Department does not permit using the water-table aquifer for public water 

supplies. Occasionally, the water-table aquifer is used for domestic water supplies (Siudyla 1981), 

The area immediately surtounding the site is serviced by Norfolk City Water, which derives its 

supply from a system of reservoirs. As a result, it is not anticipated that groundwater in the area is 

used as a potable water source. To investigate potential use of groundwater in the site vicinity, a 

preliminary review of Virginia State Water Control Board well records was completed for wells in the 

area. Water well completion reports were available for a total of eight wells located between 3,500 

and 8,000 feet from the site and north of the Elizabeth River. 

Four of the wells (217-66, 217-55, 217-50, 217-08) are screened in the Lower Cretaceous 

aquifer at depths greater than 700 feet. Two wells (217-39, 217-02) are screened in the Yorktown 

aquifer at depths of 63 and 108 feet, respectively. Only one cluster of wells (217-37) is know to be 

screened in the water-table aquifer in the vicinity of the site. These wells are screened at depths no 

greater than 50 feet. The screened depth of the eighth well is unknown. The locations of the eight off-

site wells are presented on Figure 8, A summary of the available information concerning each well is 

presented in Table 8, 
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The well records were completed at the time of installation for seven of the eight wells, so that 

the curtent usage and condition of the wells are unknown. The distance of these wells from the site 

(Figure 8) indicates that field confirmation of the condition of the wells is not warranted at this time. 

3.2 SITE GEOLOGY 

Available regional geologic data suggest that the Columbia Group and the Yorktown 

Formation are present in the site vicinity (VDMR 1973). The shallow sand and silty clay units 

encountered during the on-site investigation are thought to be part of the Columbia Group, which 

regionally consists of fine to medium sand with trace amounts of silt and clay. The Columbia Group 

deposits are approximately 50 feet thick in the site vicinity (VDMR 1973). The underiying Yorktown 

Formation is comprised of thin beds of coarse sand and gravel within thicker deposits of fine sand with 

little silt and clay. The coarser sand and gravel beds are the major water-bearing zones in the 

Yorktown Formation. 

Site-specific geologic data collected during the completion of on-site and off-site investigative 

borings are included in Appendices B and C The site-specific geologic data were used to develop 

Geologic Cross Sections A-A', B-B', and C-C presented as Figures 9, 10, and 11, respectively, and 

depict geologic conditions in the site vicinity to a maximum depth of 82 feet below grade: The plan 

location of these geologic cross sections are shown on Figure 6. Investigations have not been 

conducted below a depth of 82 feet at the site. 

A mantle of fill material is present in the shallow subsurface across the former Norfolk MGP 

site. Fill material present in the former manufacturing area is generally less than five feet thick and is 

composed largely of cinders, concrete rubble, and brick fragments. This fill is likely associated with 

land modifications at the time of MGP demolition in the late 1960s. Fill material is present within the 

former Smiths Creek channel in thicknesses to 15 feet. The channel fill consists of mbble, gravel, 

wood, and domestic refiise and is associated with municipal backfilling of Smiths Creek in the early 

1900s. 
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Three distinct natural stratographic units have been encountered within the upper 82 feet bf;tne!' 

subsurface. A shallow, fine-to medium-grained sand to silty sand underlies the surficial fill materials in 

the former manufacturing area of the site and extends to an approximate depth of 15 feet. Visible 

evidence of MGP-degradation, such as staining, was observed within this unit in the southern portion 

of the site. The shallow monitor wells are screened across the water table that is present in the native 

sands in the southem portion of the site and the fill material in the creek channel in the northem portion 

of the site. 

A silty clay unit underiies the upper sand and fill materials. The silty clay unit was encountered 

at all monitor well and soil boring locations at relatively consistent elevations. The thickness of the silty 

clay ranged from 15 feet in Monitor Well MW-1 to 30 feet in Monitor Well MW-13C. The silty clay 

layer most likely represents lagoon or marsh deposits identified as being within the lower Columbia 

Group (VDMR 1973). Based on visual examination, the silty clay exhibited very low permeability 

relative to the overlying sand and fill materials, but thin sand lenses were encountered at various depths 

within the unit. MGP-degradation was observed throughout the silty clay unit especially within the 

sand lenses at monitor well locations along the southwestem border of the site. 

The silty clay layer is underiain by a sand unit that appears to be continuous across the site 

vicinity. The top of the lower sand unit was encountered approximately 30 to 45 feet below land 

surface and most likely, represents the upper contact of the Yorktown Formation, The lower sand unit 

consists of fine-to medium-grained sand and silt. The upper eight feet of this unit consists of mostly 

medium sand, grading to coarse sand with depth. The five B-Series wells are screened within this 

lower sand. Below approximately eight feet from the upper contact, the lower sand grades quickly 

with depth to fine sand and silt to a depth of 82 feet. Monitor Well MW-13C is screened within this 

horizon. 

XX<- % 
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3.3 SITE HYDROGEOLOGY 
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The depth to water in the monitor wells was measured on March 22, 1993 and January 31, 

1994, These data were used to calculate the groundwater elevations that are tabulated in Table 3, The 

groundwater elevation data show differences in hydraulic heads between the shallow water-table 

monitor wells and B-Series monitor wells, suggesting distinct aquifer systems. This is, most likely, due 

to the continuous silty clay layer that separates the shallow water-table aquifer and the lower sand 

aquifer. As such, the following discussion of groundwater-flow conditions is divided into the "shallow 

water-table" and "lower sand" aquifer systems. 

3.3.1 Shallow Aquifer 

Groundwater-elevation contour maps for the shallow water-table aquifer were developed for 

March 22, 1993 and January 31, 1994 and are presented on Figures 12 and 13. The generalized 

contours developed for these dates are similar to groundwater-elevation contours developed during the 

Phase in investigation (Geraghty & Miller, Inc, 1991) in that several monitor wells in the northem 

portion of the site display groundwater elevations that are consistently lower than groundwater 

elevations in the southem portion of the site and at off-site locations. During the Phase III 

investigation, the storm sewer that transects the site within the former Smiths Creek channel was 

examined as a possible groundwater-elevation control mechanism. It was suggested that the 

deteriorated storm sewer may act as a 'French drain" to locally lower the water-table elevation. 

Improvements made to the storm sewer since completion of the Phase HI investigation has most likely 

eliminated the potential for the storm sewer to be solely responsible for groundwater-elevation control. 

Additional information provided by more recent groundwater-elevation data, the results of the 

constant-rate aquifer test, and additional rising head slug tests conducted at the site during the Phase 

IV investigation suggest that elevation of the water table is likely to be influenced by the contrast in soil 

permeability between the native sand and the fill material present in the former Smiths Creek channel. 

The permeability of the fill material is likely to be much greater throughout the creek channel than the 
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native sand adjacent to thi former creek. In effect, the entire creek channel is likely to act as a'drain' 

receiving shallow groundwater from the adjacent native sand. The contrast in permeabilities creates a 

localized hydraulic gradient from adjacent areas where native geologic materials are present towards 

the debris-filled creek channel, as indicated by the groundwater-elevation contours shown on Figures 

12 and 13. In areas beyond the influence of this localized hydraulic gradient, shallow groundwater 

flow is expected to be toward the west/southwest and the Elizabeth River, the natural discharge area in 

the site vicinity. The downgradient border of the site, therefore, extends from the southwestem comer 

at Monitor Well MW-12 north to the northwestem comer near Monitor Well MW-8. Shallow 

groundwater flow in central portions of the site appears to be toward the former creek channel to the 

west and northwest. 

3.3.2 Lower Sand Aquifer 

Hydraulic heads measured in the B-Series wells are approximately 4 to 6 feet lower than those 

measured in adjacent shallow monitor wells. This suggests that the silty clay unit is a confining layer 

that separates the water table and the lower sand aquifer. The presence of lower hydraulic heads in the 

lower sand unit indicates a downward component of groundwater flow across the silty clay layer. This 

appears to be confirmed by the presence of visible MGP degradation within thin sand lenses in the silty 

clay layer in monitor well locations along the southwestem border of the site. Hydraulic heads 

measured in Monitor Wells MW-13B and MW-13C are similar, suggesting that the B-Series and C-

Series monitor wells are screened within the same aquifer system. No downward hydraulic gradient 

exists between Monitor Wells MW-13B and MW-13C. 

Generalized groundwater elevation contour maps for the lower sand aquifer were developed 

for March 22, 1993 and January 31, 1994 and are presented asJTigures 14 andTsT) respectively. 

Groundwater flow is generally to the west within the lower sand aquifer, similar to conditions reported KT 

for the water-table aquifer. The groundwater elevations measured in monitor well MW-20B were V r ^ y 

slightly higher than expected based on data for Monitor Wells MW-19B and MW-2 IB, Insufficient ^ v r ^ v< 

data are available to conclude the cause for this anomaly. Groundwater flow conditions within the 
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lower sand aquifer are not influenced by the water table aquifer. Therefore, the direction of 

groundwater movement within the lower sand aquifer indicates that Monitor Wells MW-13B and 

MW-13C are located at the downgradient border of the site. Monitor Well MW-2 IB is located 

directly downgradient of the site. Monitor Well MW-20B is most likely downgradient of the site, 

although hydraulic heads at that location are similar to those at Monitor Well MW-13B. Monitor Well 

MW-19B is not hydraulically downgradient of the site. The water-level elevation datum for Monitor 

Well MW-19B on March 22, 1994 is considered an anomaly. 

3.4 AQUIFER CHARACTERISTICS 

3.4.1 Shallow Water-Table Aquifer 

The constant-rate aquifer test performed in Well RW-23 yielded data that was unusable for 

quantitative characterization of the shallow water-table aquifer because of a lack of sufficient available 

drawdown on the well needed to influence water levels in nearby observation wells. However, this 

indicated that the hydraulic conductivity of the shallow aquifer in that area is greater than expected, 

suggesting it is part of the former Smiths Creek channel. Water-quality samples were collected from 

the pumping discharge stream at 15 and 210 minutes after the start of pumping and analyzed for 

constituents that might affect groundwater treatment if groundwater extraction becomes necessary. 

The results of the analysis are included in Appendbc G. 

In lieu of the constant-rate test, rising head slug tests were performed in Monitor Wells MW-

10, MW-14, and MW-22 to supplement slug tests performed in Monitor Wells MW-1, MW-2, MW-8, 

MW-12, and MW-13 during the Phase II investigation (Geraghty & Miller, Inc. 1990). Slug test data 

were analyzed using the Bouwer and Rice method (1976). The graphical solutions are included in 

Appendbc H. Slug tests provide a gross estimate of the hydraulic conductivity immediately adjacent to 

the well screen. A summary of the hydraulic conductivity data obtained for the ten monitor wells 

tested during Phase II and FV is presented in Table 9, Hydraulic conductivity values for wells 
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completed in fill material associated with the former Smiths Creek channel ranged from 0:^,pf^t per 

day (ft/day) at Monitor Well MW-22 to 45.36 ft/day at Monitor Well MW-13. Wells completed in 

native geologic materials had hydraulic conductivity values ranging from 0.04 ft/day at Monitor Well 

MW-12 to 1.84 ft/day at Monitor Well MW-4, These results suggest that the average hydraulic 

conductivity of the fill material is one to two orders of magnitude greater than in the native geologic 

materials. This supports conclusions drawn from groundwater-elevation data that groundwater moves 

more freely through the fill material present in the former Smiths Creek channel. 

3.4.2 Lower Sand Aquifer 

A constant-rate aquifer test was conducted in Well RW-24B to determine hydraulic 

parameters of the lower sand aquifer necessary to evaluate hydraulic containment altematives. 

The drawdown data collected at Wells RW-24B, RW-25B, MW-13B, MW-13C, and MW-21B 

during the constant-rate aquifer test conducted in Well RW-24B were analyzed using the Hantush 

and Jacob (1955) solution for leaky confined aquifers. The Hantush and Jacob solution assumes 

that the confining unit leaks water to the underlying aquifer as the hydraulic heads are decreased 

due to pumping. It was also assumed that groundwater flow in the confining unit is vertical and 

that the confining unit has no storage. The time-drawdown plots associated with these analyses 

are shown on Figures 1 through 5 in Appendix I. Partial penetration effects were considered in 

the solution because none of the wells fully penetrated the lower sand aquifer. The B-Series wells 

were screened near the upper ten feet of the aquifer, and the C-Series well was screened over a 

ten foot interval, approximately 35 feet below the top of the aquifer. Partially penetrating wells 

generally have extra head loss at and near the pumping well. The time-drawdown curves 

(Appendix I) flatten during the later time data which suggests that leakage occurred from the 

confining unit. 

Table 10 summarizes the resuhs of the time-drawdown analyses for the data collected. 

The calculated transmissivity values ranged from 0.0027 to 0.0751 square feet per minute 

(ft^/min.). Hydraulic conductivity values were calculated by dividing the transmissivity values by 
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the estimated average saturated thickness of the aquifer (50 feet). The hydraulic conductivity^ 

values ranged from 0.0708 to 2.16 ft/day. 

The transmissivity values calculated for each analyses are in relatively close agreement. 

The transmissivity and hydraulic conductivity values determined from the pumping well data are 

lower than those determined for the observation wells. This is attributed to well loss at the 

pumping well. Well losses are associated with the non-linear flow of groundwater in the vicinity 

of the pumping well, and the drawdown measured at the pumping well is typically exaggerated. 

Consequently, the transmissivity and hydraulic conductivity estimates for the pumping well are 

lower than the actual values. 

The vertical hydraulic conductivity of the confining unit was estimated from the Hantush 

well function (r/P) term (Hantush and Jacob 1955) for each well analyzed (Table 1). The average 

thickness of the confining unit was 25 feet. The mean transmissivity and hydraulic conductivity 

were 0.04398 ftVmin and 1.27 ft/day, respectively. Only Wells RW-25B and MW-2 IB provided 

estimates of vertical hydraulic conductivity indicative of a clay confining unit. Vertical hydraulic 

conductivities estimated from other test wells were quite high and may be suspect or may 

represent areas of minimal confinement of the lower aquifer. The estimated storativity of the 

values ranged from 0.0004 to 0.1879 with an average of 0.0443. 

The degree of communication between the shallow and confined aquifers can be assessed 

qualitatively from an aquifer test by examining the water-level response in the shallow aquifer 

from pumping in the confined aquifer. Shallow Monitor wells MW-13, MW-14, and MW-22 

were monitored during the confined aquifer test. Only Monitor Well MW-13 showed an 

appreciable response during the aquifer test (0.4 feet drawdown), which indicates some degree of 

leakage from the shallow aquifer to the lower sand aquifer. 
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Water-quality samples were collected from the pumping discharge stream and analyzedfor 

constituents that might affect the design of groundwater treatment if groundwater extraction 

becomes necessary. The results of these analyses are included in Appendix G. 

3.5 SOIL QUALITY 

Soil samples were collected from zero to sbc feet at Phase EI soil boring monitor well locations 

and analyzed to provide soil-quality data necessary to estimate human health risks associated with 

exposure to soils at the site. The Phase II analytical results for soils are included in Appendbc J. No 

new soil-quality data have been collected since the Phase II investigation. The following summarizes 

the discussion previously provided in the Phase EI report (Geraghty & Miller, Inc. 1989) which includes 

a fiill discussion of analytical results for site soils. Tables 11 and 12 summarize the most pertinent soil-

quality results. 

3.5.1 Total Benzene, Toluene, Ethylbenzene, and Xylenes 

Total BTEX refers to the volatile compounds benzene, toluene, ethylbenzene, and xylene 

which are associated with manufactured gas by-products and also with petroleum products. Data for 

boring locations, B-6 and B-7, in the northem half of the site showed total BTEX concentrations 

ranged from 0.15 milligrams per kilogram (mg/kg) at the surface in Boring B-7 to 15.4 mg/kg from 

four to six feet in Boring B-6. The higher levels at depth in Boring B-6 are attributed to the refiise 

layer encountered at that location. 

Soil samples from the former MGP-operations area were expected to contain higher levels of 

total BTEX based on the widespread oil staining and odors noted during Phase I and EI field activities. 

Total BTEX levels at the surface ranged from 0.09 mg/kg at Boring B-2 to 88.3 mg/kg at Boring B-9. 

In general, total BTEX concentrations increased with depth, with the highest level observed at Boring 

B ^ (213 mg/kg). The lower levels in the surficial samples are most likely related to volatilization 

and/or grading of the site with clean cover material. 
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3.5.2 Total Polvnuclear Aromatic Hydrocarbons X''̂ /̂ /} 

In the northem half of the site, PAHs were detected in both samples collected in Borings B-6 

and B-7 at levels ranging from 3.3 to 86.7 mg/kg, respectively. The highest total PAH levels were 

found at depth in Boring B-6 and suggest that the oily contamination observed in the refiase is partly 

coal-tar related and not entirely petroleum products. 

Total PAH concentrations were higher in the former manufacturing area due to the proximity 

of the sample to the source material. The lowest total PAH level reported was in Boring B-9 (21,4 

mg/kg) in a sample from four to six feet; five samples displayed total PAH concentrations greater than 

1,000 mg/kg. 

3.5.3 Cyanide 

Cyanide was not detected in the surficial samples from Borings B-6 and B-7 in the northem 

half of the site but was detected at depth in both these borings (17 and 2 mg/kg, respectively). Within 

the former plant area, cyanide is present in surficial samples at four of the seven boring locations (B-1, 

B-3, B-5, and B-9) at concentrations ranging from 130 to 840 mg/kg. Cyanide levels decrease by 

approximately one order of magnitude between the surface and the four to sbc foot interval at these 

locations. 

3.5.4 Lead 

Analysis of soils for metals was completed using both total digestion and EP Toxicity 

extraction procedures. The total metals data are needed for risk evaluation, and EP Toxicity 

concentrations are used as the basis for determining if a material exhibits characteristics that would 

require management as a RCRA hazardous waste. Lead was the only metal detected at levels 

considered to be elevated above background conditions, and therefore, lead concentrations are 

summarized in Table 12. 

3-12 

GERAGHTY & MILLER, INC. \ i 



/ 

Î ead was present at all sample locations from which samples were submitted for an^ysis^at 
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concentrations between 40 and 757 mg/kg. In general, lead concentrations appeared higher in the 

northem half of the site and may be related to the shallow fill being predominantly cinders. 

EP Toxicity concentrations for the ten soil samples ranged from less than 0.02 to 0.58 

milligrams per liter (mg/L) at location MW-8. These levels are well below the EP Toxicity standard of 

5,0 mg/L, and thus, soils would not be classified as a hazardous waste due to lead. 

3.5.5 Additional Analyses 

Two visibly impacted soil samples were selected for additional analysis of BTEX and PAH 

compounds using the TCLP. This procedure provides an indication of the leachability of contaminants 

from a soil or sludge and the USEPA has established leachate concentrations above which a material 

would be classified as a RCRA hazardous waste (Federal Register 1991). 

The two samples selected for TCLP extraction were from borings B-4 (4 to 6 feet) and B-10 

(4 to 6 feet), both of which contained high levels of BTEX as determined by standard methods. 

Analysis of the extract showed benzene present at 380 microgram per liter (ug/L) and 560 ug/L, 

respectively. Toluene was present at 820 ug/L and 88 ug/L at Borings B-4 and B-10, respectively. 

Comparison of the analytical results to the proposed TCLP standards shows that visibly 

impacted site soils could be classified in the fiiture as hazardous materials due to benzene levels. The 

toluene levels, most likely, will not affect the classification because the standard for toluene is more 

than one order of magnitude higher than the observed levels. 

3.6 GROUNDWATER QUALITY 

A summary of constituents detected in groundwater samples collected from the monitor 

wells on October 25, 1990 and March 5, 1991 (Phase III) and February 1, 1994 (Phase IV) is 
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presented in Table 13. Laboratory resuhs of the groundwater-quality analyses are included,in -̂o 

Appendix K. The discussion of groundwater quality is separated into the shallow water-table'and 

the lower sand aquifers to reflect the different hydrologic condhions in these units. The 

discussion of groundwater quality for each aquifer will focus on indicators of MGP-degradation. 

These include the presence or absence of separate-phase product, total BTEX, and total PAHs. 

Dense separate-phase product is present within both the shallow water-table and lower sand 

aquifer at on-site locations. The separate-phase product is most likely associated with residual 

coal tar. Volatile organics such as BTEX are the most soluble constituerits associated with MGP 

wastes and, therefore, should define the downgradient extent of any groundwater plume. The 

PAH compounds are less soluble than BTEX but are primary indicators of coal-tar degradation in 

soil and groundwater due to their high concentrations in MPG wastes7 ^ , A,̂ _̂  

3.65.1 Shallow Aquifer 

3.6.1.2 Separate-Phase Product 

Groundwater samples collected from shallow Monitor Wells MW-5 and MW-9 on January 

31, 1994 contained droplets of a dense separate-phase product most likely associated with 

localized pockets of residual coal tar in the subsurface. While product droplets were apparent, no 

measurable quantity or thickness of the separate-phase product was present. Groundwater 

samples from Monitor Wells MW-5 and MW-9 were not submitted for analysis to avoid 

contamination of laboratory analytical instmments. 

3.6.1.2 Benzene, Toluene, Ethylbenzene, and Xylenes 

BTEX compounds were present at detectable levels in on-site shallow Monitor Wells 

MW-4, MW-8, MW-12, MW-13, MW-14, and MW-15 (Figure 6). BTEX compounds were 

expected to be present in Monitor Wells MW-5 and MW-9 due to the presence of dense separate-

phase product droplets in these monitor wells, BTEX levels have decreased since the Phase III 
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sampling event at Monitor Wells MW-4, MW-12, MW-13, and MW-14, Benzene^^Was present 

along the westem border of the site at levels above the Primary Drinking Water Standard of five 

ug/L at Monitor Well MW-12, MW-13, and MW-14 (54 ug/L, 800 ug/L, and 720 ug/L, 

respectively). The benzene concentration in Monitor Well MW-4 will likely exceed the Primary 

Drinking Water Standard although it was flagged during quality assurance/quality control QA/QC 

procedures; however, groundwater-elevation data indicate this well is not located along the 

downgradient limit of the site. 

Groundwater-quality data for the off-site monitor wells indicate BTEX concentrations 

were below laboratory detection limits at all off-site locations sampled during the Phase III and 

Phase IV investigations except xylene which was detected in Monitor Well MW-17 at 3.3 ug/L 

during the Phase IV sampling event. Monitor Well MW-17 is not located downgradient of the 

site. Therefore, the presence of xylene would not likely be related to the former MGP site. The 

downgradient extent of the BTEX in the shallow water-table aquifer detected at Monitor Wells 

MW-12 and MW-13 is defined by non-detectable levels of BTEX in Monitor Well MW-21. 

Therefore, it does not appear that BTEX compounds have migrated off-site within the water-table 

aquifer in this location. This suggests that natural attenuation processes (sorption and 

biodegradation) are active in the aquifer and are impeding the migration of MGP-related 

constituents within the shallow groundwater. 

PAH compounds were present in on-site Monitor Wells MW-12, MW-13, MW-14, and 

MW-15. The concentration of total PAHs decreased in these four wells since the Phase III 

sampling events. PAH compounds were expected to be present in Monitor Wells MW-5 and 

MW-9 due to the presence of droplets of separate-phase product. No PAHs were detected in 

Phase III off-site shallow monitor wells during either the Phase III or Phase IV sampling events. 

This is consistent with the results for the more soluble BTEX compounds. 

PAH compounds were detected in Monitor Well OW-1 during both Phase III sampling 

rounds and a preliminary sampling completed in September 1988 (Geraghty & Miller, Inc. 1989). 
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The presence of PAHs at Monitor Well OW-1 was not likely the result of off̂ 'site' migration from X 

the site because no volatile compounds are present (Table 13). The most likely source of the 

PAH levels present at Monitor Well OW-1 would be a localized pocket of residual coal tar within 

the former Smiths Creek channel debris. 

3.6.2 Lower Sand Aquifer 

3.6.2.1 Separate-Phase Product 

Measurable thicknesses of approximately one to seven feet of dense separate-phase 

product was present in on-site Monitor Wells MW-13B, RW-24B, and RW-25B along the 

westem border of the site during the Phase IV sampling which confirms visual observations of 

staining and residual coal tar in split-spoon samples collected during the installation of these wells. 

The dense separate-phase product encountered in the B-Series wells would most likely be 

associated with residual coal tar that has migrated downward from the surface of the site. 

3.6.2.2 Benzene, Toluene, Ethylbenzene, Xylenes 

The B-Series and C-Series monitor wells were used to evaluate the vertical extent of 

groundwater quality defined by the shallow water-table monitor wells. BTEX compounds are 

present at elevated levels in the lower sand aquifer at Monitor Wells MW-4B and MW-13B, 

suggesting that the silty clay is not completely effective in preventing the downward migration of 

MGP constituents. The visible staining of the silty clay unit observed during the installation of 

deeper monitor wells along the western border of the site and the presence of dense separate-

phase product detected in Monitor Wells MW-13B, RW-24, and RW-25 indicate that the lower 

sand aquifer is degraded within the borders of the site. Based on the available groundwater-

quality data (Table 13), the highest elevated BTEX levels at the site were detected at Monitor 

Well MW-13B, The downgradient extent of the BTEX plume present at Monitor Well MW-13B 

is defined by non-detectable levels of BTEX in Monitor Well MW-2 IB because groundwater flow 

in the lower sand aquifer is toward the west and unaffected by shallow hydraulic gradients 
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associated with the former Smiths Creek channel. As such, BTEX compounds do not appear to 

have migrated off-site within the lower sand aquifer, consistent with conditions observed for the 

shallow water-table aquifer. 

The groundwater-quality data indicate that the vertical extent of the BTEX plume 

detected in Monitor Well MW-13B was defined by BTEX levels near laboratory detection limits 

in Monitor Well MW-13C. It appears that the presence of a downward hydraulic gradient 

between the shallow water-table aquifer and the lower sand aquifer and a denser-than-water 

source material (coal tar) have resulted in degradation of the lower sand aquifer. However, a 

downward hydraulic gradient does not exist between Monitor Wells MW-13B and MW-13C 

(Table 3); therefore, further downward expansion of the plume would occur primarily due to the 

density of the source material being greater than water, 

3.6.2.3 Polynuclear Aromatic Hydrocarbons 

The extent of groundwater-quality degradation, as defined by detectable BTEX 

compounds in the lower sand aquifer along the western border of the site, is supported by the 

PAH data for Monitor Well MW-13B. The presence of dense separate-phase product in Monitor 

Well MW-13B was reflected by highly elevated levels of PAHs during the Phase III sampling. 

PAHs remained below detectable limits at Monitor Well MW-4B, indicating that degradation of 

the lower sand aquifer was limited to BTEX compounds at that location, PAH compounds were 

near laboratory detection limits in Monitor Well MW-13C during the Phase IV sampling event, 

confirming low levels detected during the Phase III sampling round. No PAH compounds were 

detected in deeper off-site monitor wells, which is consistent with the results for more soluble 

BTEX compounds. 

3.7 SOIL-VAPOR EXTRACTION TESTING 

Data collected from the SVE test performed in March 1993 are presented in Tables 7, 8, 

and 9. The data concluded that soil vapor extraction using vertical wells might not be applicable 

at the site. Approximately 68 inches of vacuum was applied to the wells, which caused 
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groundwater to upwell into the well screens, that had been installed at five to six-feet within the 

vadose zone. The wells became clogged, and little- vacuum influence was achieved in the 

subsurface. Due to the upwelling of groundwater, significant air flow through the vadose zone 

was not achieved. Therefore, the shallow water table at the site precludes the applicability of 

vertical well SVE at the site. 

3.8 BIOREMEDIATION TREATABILITY TESTING 

Results from the total heterotrophic microbial plating studies indicated population values 

ranging from less than 9.3 x lO"* colony following units/gram (CFU/g) to 4.4 x 10̂  CFU/g, Coal-

tar degrading microbial populations values ranged from 3,1 x lO' CFU/g to 9.4 x 10̂  CFU/g. 

Microbial populations in samples can range from 1 x 10̂  to greater than 1 x lO' CFU/g. Typical 

soil populations range from 1 x 10'* to 1 x 10̂  CFU/g. These results indicated a viable microbial 

population was present in the samples, and the microbes have adapted to degrade the coal-tar 

residue at the site. 

The TPH values ranged from 21 to 950 mg/kg. The soil pH ranged from 7.5 to 7.9. The 

soil pH is within the optimal range of 6 to 8 for microbial growth. The moisture content ranged 

from 55.2 to 80,9 percent of the soil holding capacity. The suggested moisture content for 

optimal growth is between 40 and 70 percent of the soil holding capacity. Sample VM-3A (Dirty) 

had a moisture content above the optimal range, 80,9 percent. The soluble ammonia values 

ranged from 0.8 mg/kg to 9.7 mg/kg. The soluble ortho-phosphate values were 0.1 mg/kg in all 

the samples. 

The highest respiration rates were occurring in Samples VM-3A (Dirty) and VM-2A. The 

respiration rates in samples VM-IA and VM-2A (Clean) were significantly lower. The complete 

presentation of data for the biotreatability test are included in Appendix L. 
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4.0 RISK ASSESSMENT 

A risk assessment was conducted to evaluate whether constituents detected in soil and 

groundwater at the former Norfolk MGP site pose a risk to human health. This section describes 

the methodologies used in the risk assessment and summarizes the results. 

4.1 INTRODUCTION 

The risks to human health and the environment associated with exposure to constituents 

detected in soils and groundwater at the former Norfolk MGP site were first evaluated by 

Geraghty & Miller in 1990 (Geraghty &. Miller, Inc, 1990). The risk assessment addressed: (1) 

the potential for exposure to constituents found at the site; (2) the inherent toxicological hazards 

associated with the detected constituents; (3) the risks posed by potential exposure to 

constituents detected at the site. 

In developing potential exposure scenarios, the site was divided into two zones, Zone 1 

that encompasses the northem half of the site, and Zone 2 that comprises the former MGP 

operations area. The limits of Zones 1 and 2 were delineated based on soil-quality data and 

information regarding the presence of subsurface stmctures, generated during the Phase I field 

investigation, that affect the feasibility of future development schemes. The risk evaluation 

addressed potential exposure pathways to MGP-related constituents associated with both current 

site conditions and possible site development scenarios such as slab-on-grade commercial 

buildings in Zone 1 and a paved parking area in Zone 2. 

The initial risk assessment examined a total of 11 exposure pathways (curtent and 

hypothetical) to soils in Zones 1 and 2 at the site. Groundwater and surface water were 

eliminated from the evaluation as exposure pathways because no curtent or expected future 

groundwater supply uses exist in the site vicinity; no surface water bodies exist within 2,000 feet 

of the site; and no data were available to support an off-site risk analysis. The site receptors that 

were considered included maintenance workers in Zone 1 and a parking lot attendant in Zone 2. 
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Future hypothetical receptors included constmction workers in both Zone 1 and 2, confin'ereial 

employees in Zone 1 and the parking lot attendant and commuters in Zone 2. ^ 

Public health risks to both non-carcinogenic and carcinogenic compounds were calculated 

for the various receptors identified. The hazard indices (His) associated with non-carcinogenic 

effects were determined to be acceptable (i.e., less than 1) for all exposure scenarios. Calculated 

excess lifetime cancer risks (ELCRs) were below 10"̂  for all exposure scenarios with the 

exception of the curtent maintenance worker in Zone 1 and the curtent parking lot attendant in 

Zone 2. ELCRs for these receptors were within the potentially acceptable range of 10"* to lO"*. 

Since the completion of the initial risk analysis in 1990, the construction of a landscaped 

asphalt parking lot over the entire site has been initiated to provide a needed parking area for the 

City of Norfolk. The parking lot has been designed as an effective remedial measure to isolate 

impacted soils at the site from surface receptors and is scheduled to be completed in the fall of 

1994. As such, the following updated risk evaluation has been completed to reexamine the human 

heahh risks associated with potential exposure to the constituents detected in the soils at the site 

under the capped site scenario. Since a single land use will be employed, the site division into 

separate zones has been eliminated, and the highest constituent concentrations detected in soils 

primarily in the southem portion of the site (i.e., Zone 2) have been used for the updated risk 

calculations for remaining exposure pathways for soils. Groundwater and surface water were 

again screened from the risk assessment as exposure pathways because no curtent or expected 

future groundwater uses exist in the site vicinity, no evidence of off-site groundwater-quality 

degradation exists and no surface water bodies exist within 2,000 feet of the site. In addition, the 

Monticello Tmnk Storm Sewer improvement has eliminated discharge of groundwater into the 

storm sewer as an exposure pathway. 

4.2 CONSTITUENT CHARACTERIZATION 

This section discusses the occurtence of the constituents detected in soils and 
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-?v<5? groundwater at the former MGP site. The soil analytical data collected in 1989 and presented in 

the Geraghty & Miller report "A Site Assessment and Risk Evaluation of the Norfolk Gas Plant" 

(Geraghty & Miller, Inc. 1990) were selected as representative of the occurtence of constituents 

in soils at the site. Groundwater-quality data were presented in the 1990 investigative report 

(Geraghty & Miller, Inc. 1990), in the May 1991 report "An Off-Site Groundwater Quality 

Investigation for the Norfolk Gas Plant" (Geraghty & Miller, Inc. 1991), and in this report (i.e, 

data collected in January 1994). Collectively, these data have been selected to represent on- and 

off-site groundwater quality at the former Norfolk MGP site. 

4.2.1 Occurrence of Constituents in Soil 

As discussed in the previously prepared risk assessment (Geraghty & Miller, Inc. 1990), 

soil samples were collected from two areas at the site (Zones 1 and 2). Zone 1 comprises the 

northem half of the site, and Zone 2 comprises the former MGP operations area of the site. 

These areas were evaluated separately in the 1990 risk assessment. However, the City of Norfolk 

no longer plans to develop the site by zones. Soil concentrations were greatest in the MGP 

operation area of the site (Zone 2). Therefore, Zone 2 soil-quality data were used in this updated 

risk assessment to conservatively represent current site conditions. Fourteen soil samples were 

collected from Zone 2 at depths ranging from zero to six feet below ground surface and analyzed 

for VOCs and semivolatile organics. Five samples were analyzed for inorganics. The results of 

the statistical analyses on the soil samples are shown in Table 4-1 located in Appendix M. The 

table includes the frequency and range of detected values, the arithmetic mean, and the 95 percent 

upper confidence limit (UCL) on the mean. 

Constituents detected in the soil samples included BTEX, 15 PAHs; 2,4-dimethylphenol; 

phenol, and six inorganics (arsenic, barium, cadmium, chromium, lead, mercury). Except for 

dibenzo(a,h)anthracene; 2,4-dimethylphenol; and phenol; all the VOCs and semivolatile organics 

were detected in 12 or more of the 14 samples. The inorganics were detected in all five samples, 

except for cadmium which was detected only once. 
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4.2.2 Occurrence of Constituents in On-site/Off-site Groundwater (7?n',, 
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A discussion of the groundwater investigations conducted at the Norfolk MGP site are 

provided in Section 3 of this report. The data indicate that groundwater quality has been 

degraded by coal-tar constituents within the border of the former Norfolk MGP site. Off-site 

groundwater-quality data indicate that no migration of constituents has occurted beyond the 

downgradient border of the site within the water-table or lower aquifer. 

As discussed in the 1990 Geraghty & Miller risk assessment, exposure to constituents in 

groundwater is unlikely to occur at the former Norfolk MGP site. Potable water is supplied by 

the City of Norfolk and is derived largely from reservoirs. No current or expected future uses of 

groundwater exist on-site. Data collected from off-site monitor wells indicate that no evidence 

exists of off-site groundwater contamination, and no surface water bodies exist within 2,000 feet 

of the site. Additionally, the City of Norfolk and VDEQ control the permitting of wells and; 

therefore, can regulate fiiture use of the groundwater beneath the site. The impermeable asphalt 

parking lot being installed at the site will prevent the release of vapors from soils and groundwater 

to the atmosphere and to curtent or future on-site buildings. Based on the absence of a complete 

exposure pathway, exposure to groundwater will not be evaluated further in this risk assessment. 

In addition, the Monticello Tmck Storm Sewer improvements completed in 1991 have 

resuhed in no exposure pathway for MGP-degraded site groundwater to discharge to a surface 

water body. Therefore, surface-water exposure will not be evaluated further in this risk 

assessment. 

4.2.3 Constituents of Potential Concern 

Constituents of potential concem (COCs) were selected for the site following USEPA 

guidance (1989a, 1993a). Region III USEPA guidance suggests the screening of COCs through 

the use of risk-based concentrations (RBCs) (USEPA 1993 a). Therefore, the USEPA Region III 
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RBCs were used as the criteria for selecting the COCs by focusing on those constituents posing 

the greatest threat to human health. The RBCs for the constituents detected at least once are 

presented in Table 4-1 in Appendix M. Maximum concentrations of constituents in Zone 2 soils 

were compared to the residential RBCs. Constituents detected at maximum concentrations 

greater than the RBCs were retained as COCs. 

Ethylbenzene; toluene; xylenes; acenaphthene; anthracene; 2,4-dimethylphenol; 

fluoranthene; fluorene; phenol; pyrene were detected in soils at levels below the USEPA Region 

III screening levels for residential exposure. All inorganics (except arsenic) were detected at 

concentrations below the USEPA Region III screening levels. The maximum detected 

concentration of benzene; benzo(a)anthracene; benzo(a)pyrene; benzo(b,k)pyrene; chrysene; 

dibenzo(a,h)anthracene; indeno(l,2,3-cd)pyrene; and naphthalene exceeded the USEPA Region 

III screening levels. Additionally, several of the semivolatile organics (acenaphthylene; 

benzo[g,h,i]perylene; and phenanthrene) did not have USEPA Region III screening levels to 

compare to the measured concentrations. Benzene, semivolatile organics exceeding or without 

USEPA Region III screening levels, and arsenic were included in the risk assessment as COCs. 

The risk-based concentration for lead (825 mg/kg) was derived from the USEPA uptake 

biokinetic model (UBK). The UBK model provides a method to predict blood lead levels in 

populations exposed to lead in air, diet, drinking water, soil, dust, and paint. The model is 

designed to accept input of variables pertaining to site-specific exposures to lead through air, diet, 

water, soil, dust, and paint. The UBK model then integrates these input parameters with 

pharmacokinetic algorithms that model absorption, distribution, and excretion of lead in the body. 

The curtent version of the UBK model (LEADS) predicts the mean blood lead levels and 

population distributions in a sensitive subpopulation, children of ages zero to six years old, 

Default values for exposure concentrations and pharmacokinetic parameters were incorporated 

into the UBK model. 
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4.3 TOXICITY ASSESSMENT 

"x̂ urix̂  y%y, 
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Risk associated with exposure to chemical constituents is a fiinction of the toxicity and 

exposure dose. Toxicity values for non-carcinogenic and carcinogenic effects are determined 

from available databases, the USEPA's Integrated Risk Information System (IRIS) (1994) and 

USEPA's Heahh Effects Assessment Summary Tables (HEAST) (USEPA 1993b). Because 

toxicity values for dermal exposure are rarely available (appropriate toxicity data are scarce), the 

oral reference dose (RfD) and cancer slope factor (CSF) are adjusted to an absorbed dose, using 

the constituent-specific oral absorption efficiency, as recommended by the USEPA (1989a), to 

derive an adjusted RfD and CSF to assess dermal exposure. RfDs for the COCs are presented in 

Table 4-2 in Appendix M, CSFs, cancer type or tumor sites, and carcinogen classifications for the 

carcinogenic COCs at the site are presented in Table 4-3 in Appendix M. Derivation of the 

adjusted RfDs and CSFs is shown in Table 4-4 in Appendix M. 

4.3.1 Non-Carcinoeenic Effects 

For many non-carcinogenic effects, protective mechanisms must be overcome before the 

effect is manifested. Therefore, a finite dose (threshold), below which adverse effects will not 

occur, is believed to exist for non-carcinogens.. A single compound might elicit several adverse 

effects depending on the dose, the exposure route, and the duration of exposure. For a given 

chemical, the dose that elicits no effect (NOEL) when evaluating the most sensitive response (the 

adverse effect that occurs at the lowest dose) in the most sensitive species tested is used to 

establish an RfD. 

The RfD is an estimate of a daily exposure level that is unlikely to cause non-carcinogenic 

health effects. Therefore, exposure levels must exceed a threshold dose to produce toxic effects. 

Chronic RfDs are used to assess long-term exposures ranging from seven years to a lifetime. 

Subchronic RfDs are used to assess short-term exposure periods ranging from two weeks to 

seven years. In this risk assessment, subchronic RfDs were used to assess the potential for non-
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carcinogenic effects for a hypothetical future on-site utility worker. (p.y'̂ l 

RfDs are derived by dividing the NOELs by uncertainty factors typically ranging from 10 

to 10,000 depending on the suitability and quality of the available database. RfDs for inhalation 

exposure that are sanctioned by the USEPA are called reference concentrations (RfCs). In this 

risk assessment, RfCs have been converted to reference doses for inhalation exposure (RiDis) by 

assuming a breathing rate of 20 cubic meters per day (mVday) and a body weight of 70 kilograms 

(kg) (USEPA 1993b). Table 4-2 in Appendix M presents the RfDs used in this risk assessment. 

Target sites affected by each constituent are shown in the table, as well as the confidence value 

and uncertainty factors associated with the RfDs. The uncertainty factor represents a specific area 

of uncertainty inherent in the extrapolation from the available data. The confidence levels (low, 

medium, high) assess the degree of confidence in the extrapolation of available data. 

A limited number of RfDs are available for the PAHs detected at the former Norfolk MGP 

site. The following PAHs have USEPA-verified RfDs: acenaphthene, anthracene, fluoranthene, 

fluorene, naphthalene, and pyrene. Naphthalene and pyrene are the only PAH COCs at the site 

that have USEPA-verified RfDs. The oral RfD for pyrene is the lowest of the oral RfDs that have 

been established for the PAHs. Therefore, as a conservative approach, the oral RfD for pyrene 

was used to evaluate non-carcinogenic effects associated with oral exposure to those PAHs for 

which oral RfDs have not been developed. 

4.3.2 Carcinogenic Effects 

Constituents are classified as known, probable, or possible human carcinogens based on 

the USEPA weight-of-evidence scheme in which chemicals are systematically evaluated for their 

ability to cause cancer in humans or laboratory animals. The USEPA classification scheme 

(USEPA 1989a) contains six classes, based on the weight of available evidence, as follows: 
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• A known human carcinogen; ^/(j/^. 

• B1 probable human carcinogen ~ limited evidence in humans; 

• B2 probable human carcinogen ~ sufficient evidence in animals and inadequate data 

in humans; 

• C possible human carcinogen ~ limited evidence in animals; 

• D inadequate evidence to classify; and 

• E evidence of non-carcinogenicity. 

The USEPA uses the linearized multistage model for extrapolating cancer risk from high 

doses associated with occupational exposure or laboratory animal studies to low doses typically 

associated with environmental exposures. The model provides a 95 percent upperbound estimate 

of cancer incidence at a given dose. The slope of the extrapolated curve, called the CSF, is used 

to calculate the probability of cancer associated with the exposure dose. Table 4-3 in Appendix 

M presents the CSFs used in the risk assessment. Target sites affected by each constituent are 

shown in the table for both the oral and inhalation routes. USEPA cancer classifications also are 

listed. 

Curtently, the USEPA does not have a national standard for assigning CSFs to different 

PAHs. In the past, the policy has been to assume the cancer potency of all of the carcinogenic 

PAHs is equivalent to that of benzo(a)pyrene. The evaluation of the carcinogenicity of the PAHs 

was based on a recommendation from the Environmental Criteria and Assessment Office (ECAO) 

(USEPA 1993c). ECAO conducted a scientific review of PAH cancer potency issues and 

concluded that a set of toxicity equivalency factors (TEFs) based on a report from Clement 

Intemational was the most scientifically appropriate approach to PAH cancer risk assessment. 

TEFs for the PAHs that are COCs at the site are included in Table 4-3, 

It is not appropriate to use the oral slope factor to evaluate the risks associated with 

dermal exposure to carcinogens, such as benzo(a)pyrene, that cause skin cancer through a direct 

action at the point of application (USEPA 1989a). Therefore, the oral CSF for benzo(a)pyrene 
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was not adjusted to evaluate dermal exposure to the carcinogenic PAHs. It is noted thaff>yheî e 

there is the potential for dermal exposure to the carcinogenic PAHs, the cancer risk estimates may 

be low because cancer risks associated with dermal exposure were not evaluated quantitatively. 

4.4 EXPOSURE ASSESSMENT 

An exposure assessment was conducted as part of the risk assessment to evaluate the 

potential exposure pathways that may occur at the former Norfolk MGP site. Exposure can only 

occur when the potential exists for a receptor to contact released constituents directly or if there 

is a mechanism for released constituents to be transported to a receptor. Without exposure, there 

can be no risk. Therefore, the evaluation of exposure is a key element in evaluating potential risk 

at a site. 

4.4.1 Exposure Pathways and Receptors 

As discussed in the 1990 risk assessment (Geraghty «& Miller, Inc. 1990), and in Section 

4.3.2 of this report, exposure to constituents in groundwater and surface water are not a concem 

for the Norfolk MGP site; therefore, this risk assessment focuses on curtent and hypothetical 

future exposure to impacted soils at the site. By autumn 1994, the entire site will be completely 

covered by an impermeable asphalt parking lot. The cap will be underlain by two to 14 feet of 

imported fly ash that was applied to create the desired landscaping. This asphalt cap will serve as 

a barrier against exposure of surface receptors; therefore, on-site current exposure pathways were 

not identified for soils. In the event that the soils around the perimeter of the cap (i.e., in the 

margins between the asphalt and sidewalk) are excavated for underground cable or pipe 

installation, the potential exists for a utility worker or excavation worker to be exposed to 

constituents detected in soils through incidental ingestion, dermal contact (direct contact to 

exposed skin), and inhalation of fugitive dust and vapors during excavation activities. The 

concentrations of constituents in the perimeter soils are much lower than those detected in the 
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Zone 2 soils. However, as a conservative scenario, the concentrations of constituents detected in̂  
/ . . 

the Zone 2 soils were used to evaluate hypothetical fiiture utility worker exposure. /''^X'^ 
/ • • / 

4.4.2 Exposure Point Concentrations 

The soil exposure point concentration was selected as the lower value of the maximum 

concentration or the 95 percent UCL on the arithmetic mean concentration for combined surficial 

and subsurface soil in Zone 2, This represents a conservative approach because higher 

concentrations of COCs were reported for Zone 2 soils compared to the concentrations in Zone 1 

soils. 

4.4.3 Exposure Dose Calculations 

Average daily exposure doses were calculated using site-specific information when 

available, standard exposure assumptions (USEPA 1989b, 1991a), and professional judgment. 

Exposure point concentrations were selected as the lesser of the maximum and the UCL 

concentrations in combined surficial/subsurface soil. A basic assumption underlying all exposure 

calculations was that the exposure point concentrations would remain constant throughout the 

exposure period. Natural attenuation processes were not considered. Therefore, using these 

concentrations as representative exposure point concentrations over the entire exposure period 

should result in overestimates of exposure. 

Curtent risk assessment guidance requires that the averaging time used to calculate 

average daily exposure doses depends on the toxic effect (cancer or non-cancer). For cancer 

effects, the total cumulative dose was averaged over a lifetime (70 years); whereas the total 

cumulative dose was averaged over the exposure period for non-cancer effects. The approach for 

carcinogens is based on the assumption that any dose may induce a response (non-threshold), and 

a given dose has the same probability of inducing a response regardless of the exposure period. In 

4-10 

GERAGHTY & MILLER, INC. ^ ^ 



• y ^ l 
"'7,1 

Other words, a higher dose received over a short exposure period is equivalent to a lower dose 

received over a lifetime, as long as the total dose is the same. 

In the event that soils along the site perimeter excavated for underground cable or pipe 

installation, the potential exists for a utility worker to be exposed to constituents in soil incidental 

ingestion, dermal contact (direct contact to exposed skin), and inhalation of fiigitive dust and 

vapors. Assumptions used to assess hypothetical fiiture utility worker exposure to subsurface soil 

include the following: 

(1) Body weight of 70 kg (USEPA 1991a); 

(2) Breathing (inhalation) rate of 2.5 cubic meters per hour (mVhr) (USEPA 1991a); 

(3) Incidental ingestion rate of 480 milligrams per day (mg/day) (USEPA 1991a); 

(4) Exposed skin area of 3,160 square centimeters (cm^) (adult wearing a short-

sleeved, open-necked shirt, pants, and shoes, with no gloves or hat) (USEPA 

1992a); 

(5) Soil adherence rate of 1.0 milligrams per square centimeters-day (mg/cm -day) 

(USEPA 1992a); 

(6) Exposure time of 8 hours/day (based on professional judgment); 

(7) Exposure frequency of five days/week (based on professional judgment); and 

(8) Exposure duration of 13 weeks (professional judgement). 

Soil exposure doses were calculated following USEPA guidance (1989a, 1991a,b), The 
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equation used to calculate the soil exposure doses is shown in Table 4-6 of Appendix M, along 

with an example calculation. Potential inhalation exposure to vapors and particulates originating 

in the soils is calculated via the volatilization factor (VF) and particulate emission factor (PEF) 

(USEPA 1991b) as shown in Table 4-6 of Appendix M. The VF and PEF equarions were 

obtained from Region IV USEPA (undated [a]) as a cortection to those presented in standard 

USEPA guidance (USEPA, 1991b). Site-specific information for average soil moisture content 

(60 percent of saturation), average porosity (30 percent [medium sand]), and average bulk density 

(120 pounds/cubic feet [lbs/ft^]) were used in the VF calculation. The exposure doses for the 

hypothetical future utility worker exposure scenario are summarized in Table 4-7 of Appendix M. 

4.5 HUMAN HEALTH RISKS 

Risks to human health can be evaluated quantitatively by combining exposure and hazard 

data. A distinction is made between non-carcinogenic and carcinogenic effects, and two general 

criteria are used to describe risk: the ELCR (for constituents that are thought to be potential 

human carcinogens) and the hazard quotient (HQ) (for non-carcinogenic effects). 

The ELCR is an estimate of the increased risk of cancer associated with exposure to 

constituents detected in media at the site. Estimated doses, or intakes, for each constituent are 

averaged over an expected lifetime of 70 years. It is assumed that a large dose received over a 

short period is equal to a smaller dose received over a longer period, as long as the total doses are 

equivalent. The ELCR, equal to the product of the exposure dose and the CSF, is estimated for 

each known, probable, or possible carcinogenic constituent in each medium. The risk values 

provided in this report are an indication of the increased risk, above that applying to the general 

population. The risk estimate is considered to be an upperbound estimate; therefore, it is likely 

that the tme risk is less than that predicted by the model. 

As stated in the National Contingency Plan (NCP), Section 3.00.430(e)(2), "For known or 

suspected carcinogens, acceptable exposure levels are generally concentration levels that 
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represent an excess upperbound lifetime cancer risk to an individual of between 10"* to 10"* using 

information on the relationship between dose and response. The USEPA has indicated that where 

the cumulative site risk to an individual is less than 1 in 10,000 (10"^), action generally is not 

warranted (USEPA 1991c). 

Exposure doses are averaged only over the expected exposure period to evaluate non-

carcinogenic effects. The HQ is the ratio of the estimated exposure dose and the RfD. An HQ 

greater than 1 indicates that the estimated exposure exceeds the RfD. This ratio does not provide 

the probability of an adverse effect as does the ELCR. Although an HQ greater than 1 indicates 

that the estimated exposure dose for that constituent exceeds acceptable levels for protection 

against non-carcinogenic effects, it does not necessarily imply that adverse health effects will 

occur. The sum of the HQs is the HI. If the HI exceeds 1, the constituents may be grouped 

according to critical toxic effects, and His may be calculated separately for each effect. The 

USEPA has indicated that when the HI calculated for a site is less than 1, action generally is not 

wartanfed (USEPA 1991c). 

The risk assessment indicate that because there are no complete exposure pathways, there 

are no curtent risks posed by the site. In addition, the risks to potential receptors were within or 

below acceptable risk ranges. The results of the risk assessment can be summarized as follows: 

Whh the exception of arsenic and benzene, the inorganic constituents and VOCs were 

detected in soils at concentrations below the USEPA Region III risk-based residential levels. 

There was one reported arsenic concentrations above the RBC, but the average and UCL 

concentrations were below the RBC. Considerable scientific debate exists regarding the validity 

of the arsenic CSF, The USEPA has indicated that the uncertainties in the CSF for arsenic are 

such that cancer risk estimates could be modified downward by as much as an order of magnitude 

(USEPA 1992b). The cancer risk estimates for arsenic presented in this report are, therefore, 

upperbound, conservative values. 
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No curtent exposure to impacted soils exists at the Norfolk MGP site. The entire site will 

be completely covered by an impermeable asphalt parking lot by Autumn 1994. A hypothetical 

future utility worker potentially could be exposed to constituents in soils around the perimeter of 

the cap (i.e., in the margins between the asphalt and sidewalk) through incidental ingestion, 

dermal contact, and inhalation of fugitive dust and vapors. As a conservative assumption, soil 

concentrations in the most impacted area of the site (Zone 2) were used as exposure point 

concentrations for a hypothetical future utility worker. The ELCR and EH for this scenario are 

1x10"' and 0.7, respectively. The ELCR is within the USEPA target risk range of 10"̂  and 10"̂ . 

The IH is below the USEPA target EH of one. 

4.6 UNCERTAINTIES IN THE RISK ASSESSMENT 

The risk estimates presented here are conservative estimates of the risks associated with 

exposure to constituents detected in soil samples. Uncertainty is inherent in the risk assessment 

process, and these uncertainties are identified in this section. Each of the three basic building 

blocks for risk assessment (monitoring data, exposure scenarios, and toxicity values) contribute 

uncertainties. Environmental sampling itself introduces uncertainty, largely because of the 

potential for uneven distribution of constituents in the environment. 

Exposure scenarios contribute uncertainty to the risk assessment. Exposure doses were 

calculated based on the assumption that the curtent conditions would remain stable throughout 

the exposure period. This simplifies reality because natural attenuation processes are expected to 

reduce constituent concentrations over time. Although uncertainty is inherent in the exposure 

assessment, the exposure assumptions also were chosen to ert on the side of conservatism. 

The toxicity values and other toxicologic (health effects) information used in this report 

are associated with significant uncertainty. Many toxicity values are developed using results of 

studies in which laboratory animals are exposed to high doses. Although species differences in 

absorption, distribution, metabolism, excretion, and target organ sensitivity are well documented, 
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available data are not sufficient to allow compensation for these differences. Most laboratory 

studies strictly control as many factors as possible, yet the human population is genetically diverse 

and affected by a variety of diets, occupations, pharmaceuticals, and other factors. When human 

epidemiologic data are available, a different set of uncertainties is present. For instance, exposure 

dose is seldom well characterized in epidemiologic studies. 

Recent research on the mechanisms pf carcinogenesis suggests that use of the linearized 

multistage model may overestimate the cancer risks associated with exposure to low doses of 

chemicals. At high doses, many chemicals cause large-scale cell death that stimulates replacement 

by division. Dividing cells are more subject to mutations than quiescent (non-dividing) cells; thus, 

an increased potential for tumor formation exists. It is possible that administration of these same 

chemicals at lower doses would not increase cell division and, thus, would not increase mutations. 

This would suggest that the curtent methodology may over- estimate cancer risk. 

Uncertainty is also associated with the toxicity of mixtures. For the most part, data about 

the toxicity of chemical mixtures are unavailable. Rather, toxicity studies generally are performed 

using a single chemical. Chemicals present in a mixture can interact chemically to yield a new 

chemical or one can interfere with the absorption, distribution, metabolism, or excretion of 

another. Chemicals also may act by the same mechanism at the same target organ or can act 

completely independently. The risk assessment assumes that toxicity is additive; the ELCRs and 

HQs were summed across chemicals. This assumes that the mixture of constituents present at the 

site has neither synergistic nor antagonistic interactions. 

The use of upperbound assumptions, no attenuation, and the conservatism built into the 

RfDs and CSFs are believed to result in an overestimate of human-health risk. Therefore, actual 

risk may be lower than the estimates presented here but is unlikely to be greater. 

4-15 

GERAGHTY 6? MILLER, INC. \ i 



^ ^ 

4.7 FINDINGS AND CONCLUSIONS 

This risk assessment was conducted to evaluate whether the presence of MGP 

constituents in soils and groundwater at the former Norfolk MGP site pose a threat to human 

health. No curtent receptors were identified for soils or groundwater and therefore there are no 

risks to human health. The soils at the site are covered with an impermeable cap, and no curtent 

or expected future uses of groundwater exist. 

The only hypothetical future soil receptor identified was a utility worker exposed to 

constituents during potential excavation activities. A utility worker potentially could be exposed 

to constituents in soils through incidental ingestion, dermal contract, and inhalation of fugitive 

dust and vapors. The ELCR and IH for this scenario are 1 x 10'̂  and 0.7, respectively. The 

ELCR is within the USEPA target risk range of 10"̂  and 10"*, The EH is below the USEPA target 

EH of one. As a resuh, soils at the former Norfolk MGP site are not expected to pose a risk to 

human health. 
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5.0 SITE REMEDIATION OBJECTIVES 

Site remedial action objectives have been developed for each of the environmental media 

at the site. The remedial action objectives are derived from §4.4.C.5 of the VDEQ Solid Waste 

Management Regulations (SWMRs) (VDEQ 1973) and results of the site characterization 

investigation. The VDEQ is using these regulations as guidelines for their voluntary cleanup 

program under which the Norfolk MGP site is being addressed. The remedy to be selected for the 

site should: 

• Be protective of human health and the environment; 

• Attain cleanup standards; and 

• Control the source of the release in order to reduce or eliminate, to the extent 

practicable, fiirther releases of waste that may pose a threat to human health and the 

environment. 

Soil and groundwater are identified as the potential media of concem based on the results 

of the site investigation. Therefore, action levels will be identified for those media of concem. 

For constituents for which no established action levels exist, cleanup standards will be developed. 

Risk-based cleanup levels will be used as the focus for remedial selection. 
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5.1 IDENTIFICATION OF ACTION LEVELS 

Pursuant to §4.5 of the SWMR action levels are defined as follows: 

5.L1 Soil 

Assuming exposure through consumption of impacted soil with an concentration-based 

action level is established which satisfies the following criteria: 

• Derived in a manner consistent with federal guidelines for assessing the health risk of 

environmental pollutants; 

• Based on scientifically valid studies conducted in accordance with the Toxic 

Substances Control Act (TSCA); 

• For carcinogens, a concentration associated with an ELCR of 1 x 10"* due to 

continuous lifetime exposure; and 

• For systemic toxicants, a concentration at which the human population could be 

exposed on a daily basis that is likely to be without appreciable risk of detrimental 

effects during a lifetime. 

5.1.2 Groundwater 

Assuming exposure through consumption of impacted groundwater, a concentration that 

satisfies the following critiera: 

Maximum Contaminant Level (MCLs) as promulgated under 40CFR §141 and 

constituents for which MCLs have not been promulgated, assuming exposure through the 

consumption of water at a concentration that satisfies the following criteria: 

'O 
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• Derived in a manner consistent with federal guidelines for assessing the health risk'of^^^ ^ 

environmental pollutants; 

• Based on scientifically valid studies conducted in accordance with the TSCA; 

• For carcinogens, a concentration associated with an ELCR of 1 x 10"̂  due to 

continuous lifetime exposure; and 

• For systemic toxicants, a concentration at which the human population could be 

exposed on a daily basis that is likely to be without appreciable risk of detrimental 

effects during a lifetime. 

The COCs at MGP sites afford varied characteristics, such as mobility and solubility. 

Implementing remedial technologies to attain regulatory action levels would be impracticable and 

would result in increased risks to human health and the environment by potentially providing a 

direct exposure pathway or would involve maintaining costly treatment systems in perpetuity 

without ever attaining the action level (e.g., MCL). Therefore, it is concluded that restoration of 

the Norfolk MGP site to meet the above-described soil and groundwater action levels carmot be 

achieved. 

5.2 IDENTIFICATION OF RISK-BASED CLEANUP LEVELS 

The State, however, can establish risk-based cleanup standards for remediation. As 

described in §4.6 of the SWMR, "cleanup standards shall be concentrations which protect human 

health and the environment. For known or suspected carcinogens, cleanup standards shall be 

established at concentration levels which represent an ELCR to an individual of between 1 x 10"̂  

to 1 X 10-*, 

As discussed in Section 4.0, a risk assessment was performed for the site. Risk 

calculations were performed using the soil constituent concentrations obtained during the Phase I 

and II investigations to evaluate future exposure scenarios to subsurface soils at the margins of 

the site during utility excavation. As an asphalt parking lot, an evaluation was not performed for 

groundwater scenarios. Groundwater is not being utilized as a drinking water source in the site 
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mmX vicinity nor is its use expected in the future. The VDEQ has restrictions on the installation'bj^^' 

portable water wells within the City of Norfolk. The Virginia State Health Department curtently 

prohibits the use of the water-table aquifer for public drinking water supply. 
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6.0 DEVELOPMENT AND SCREENING OF REMEDIAL TECHNOLOGIES 

In this section, the areas of concem for the site will be identified, and remedial 

technologies will be evaluated for each of the media. After screening, the technologies 

that have been retained will be compiled into a range of remedial altematives, which will 

be described in Section 7.0. 

6.1 IDENTIFICATION OF TARGET AREAS 

During the investigations of the Norfolk MGP site, two areas of concem were 

identified. These two areas included soils and groundwater. They will be discussed in 

more detail in the following sections. 

6.1.1 Soils 

Soil quality was found to be degraded throughout the former gas plant area and 

also within the former Smiths Creek channel. Volatile compounds (BTEX) and PAEEs 

were found in soil samples collected across the site. Elevated concentrations of lead were 

found to be present in shallow soils across the site, while elevated concentrations of 

cyanide were limited to the southem portion of the site. Toxicity testing performed at the 

site soils indicated that the soils were not a RCRA hazardous waste due to metal 

concentrations. However, volatile organic analyses using TCLP suggested that the soils 

could be classified a RCRA hazardous waste based upon the benzene concentrations. The 

unsaturated soils are limited to property owned by the City of Norfolk. 

% 
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6.1.2 Groundwater 

Groundwater quality was characterized within the shallow water-table and lower 

sand aquifer. Groundwater within the shallow water-table aquifer was degraded by 

elevated concentrations of BTEX, PAHs, and inorganics. Water quality within the lower 

sand aquifer showed degradation by dissolved BTEX and PAH compounds and the 

presence of separate-phase product at the downgradient border of the site. Groundwater-

quality degradation within the lower sand aquifer was limited to approximately 70 feet 

below grade. 

As described in Section 3, a dense separate-phase product was discovered in 

several locations throughout the site; specifically Monitor Wells MW-5, MW-9, and MW-

13B. The shallow water-table and lower sand aquifers contained groundwater degraded 

by MGP constituents. This groundwater-quality degradation appears to be restricted to 

the site boundary based on the available monitor well data. 

6.2 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES 

In this section, potential remedial technologies for soils and groundwater are 

identified based on the PFS (Geraghty & Miller, Inc. 1992) that served as an initial 

screening of remedial technologies. In the Preliminary Feasibility Study, Geraghty & 

Miller examined technologies that were potentially viable at the site based upon experience 

with similar MGP sites. The technologies described below are proven and effective for 

these types of sites and the constituents of concem. As recommended in the report, 

additional data gathering was performed to better evaluate these technologies. The 

conclusions from the additional field activities are presented in Section 3. The resuhs 

from this task have been used to further screen the technologies for their applicability for 

the site. The surviving technologies will then be assembled into remedial altematives for 

the Norfolk MGP site. 
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6.2.1 Soil Remedial Technologies 

Based upon curtent site conditions, several remedial technologies were identified 

as described in the Preliminary Feasibility Study at the Norfolk MGP site. These 

technologies were refined using information obtained during the FFS. General response 

actions were developed to include no action, institutional controls, containment, 

excavation, treatment, and disposal. These general response actions may be used 

singularly or in combination with other actions. 

6.2.1.1 No Action 

No action is used as a baseline for comparison to evaluate the potential impacts 

associated with not implementing any remedial actions for soils at the site. No action is 

defined as the absence of active steps to remediate soils but may include periodic 

monitoring of soil-quality conditions. No action will be retained for soils because the risk 

assessment indicated soils do not pose a human health risk. 

6.2.1.2 Institutional Controls 

Institutional controls are used to limit the exposure to hazardous substances by 

limiting human activities at or near facilities where hazardous substances remain on-site. 

Institutional controls for soils could include fencing, land use prohibitions, deed 

restrictions, and deed notices. The site is curtently fenced and access is restricted to City 

of Norfolk employees. Deed restrictions involve annotating the deed for the subject 

property to limit fiiture activities that could expose humans to subsurface soils left in 

place. Deed restrictions also would restrict future development and use of the site, such 

as prohibiting constmction of subsurface foundations at the site. The City of Norfolk 

curtently owns the site; thus, they would have no difficulty implementing deed restrictions 

on the property. Institutional controls will be retained as a feasible technology. 
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6.2.1.3 Containment /"/.^X 

^Xx 
Containment refers to the isolation of waste through engineering controls. These 

engineering controls would reduce the infiltration of precipitation into wastes left in place, 

reduce the exposure of waste to humans and the environment, and reduce the potential for 

contamination of air and surface waters. Containment includes storm-water management 

controls and capping. Capping is a proven remedial technology for minimizing direct 

contact exposure pathways for human and environmental receptors to subsurface soils. 

Typical cap constmction materials could include topsoil, common bortow soils, 

compacted clay, soil/bentonite mixtures, synthetic membranes, concrete, asphalt, or 

synthetic membrane/clay composites. 

The City of Norfolk and Virginia Power are curtently installing a permanent cover 

system at the site. This cover system, or cap, consists of two to 10 feet of flyash that is 

being placed on the site and covered with four to six inches of asphalt. Flyash is being 

supplied the Virginia Power Chesapeake Energy Center, which is a peak coal-fired electric 

generation plant. The City of Norfolk has elected to develop this property into an 

improved parking facility, which is consistent with the results of the site risk assessment. 

Constmction of the cap is beginning on the northem portion of the site and working 

toward the southem end. Constmction is anticipated to be complete by late 1994. Thus, 

the planned surface cover would mininiize direct contact exposure pathways for human 

and environmental receptors. Therefore, containment will be retained for further 

consideration. 

6.2.1.4 Excavation 

Excavation may be required in situations where wastes may be located 

unacceptably close to potential receptors. Excavation of soils may also be effective for 

hot spots or areas of elevated constituent levels. This technology is typically used in 

conjunction with treatment and/or disposal. Intmsive investigation at the site has not 

identified the presence of any defined areas of product or heavily stained materials. In 
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general, the entire site area contains soils of similar MGP concentrations. Additionally, *' 

the entire site consists of mbble and foundations in the subsurface. Thus, excavation 

would not be practical at the site because of the volume associated with removing all 

affected soils or wastes at the site and the difficulty in excavating and segregating this 

material for treatment and/or disposal. This remedial technology would also not be 

practical because excavation would cause greater risk to human health and the 

environment by exposing the wastes in the subsurface. Because the soils are contained, 

excavation of the soils would pose difficulty due to curtent site conditions, and greater 

risk to human health would be posed by excavation. Therefore, excavation will be 

eliminated from further consideration. 

6.2.1.5 Stabilization 

Stabilization of the soils would be performed by amending the soils with cement, 

flyash, or similar binding agents. The process would seal constituents in the soil/binding 

agent matrix and minimize the mobility of the COCs at the site. Stabilization is not a 

stand-alone remedial measure and would be used in conjunction with excavation and 

disposal. Organic compounds would not be immobilized, whereas inorganics such as lead 

would be stabilized. Since VOCs and PAHs, are the primary COCs, and mbble is present 

through the site, ex-situ stabilization of affected soils and wastes would not be practical. 

Therefore, stabilization will not be considered fiirther. 

6.2.1.6 In-situ Bioremediation 

Biological treatment of soils involves the use of microorganisms to metabolize or 

degrade organic waste constituents. The uhimate goal is to convert organic wastes into 

biomass and harmless products such as carbon dioxide, methane, and inorganic salts. 

These processes are naturally occuring in site soils; however, modifications can be made 

to enhance these processes. In-situ bioremediation would be applicable for VOCs that 

may be associated with MGP wastes; however, many of the PAHs that are also present at 

the site would not be affected by this technology. Various studies conducted by the Gas 
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Research Institute (GRI) and Electric Power Research Institute (EPIU) indicate that 

biodegradation of PAHs is generally effective for lower molecular weight compounds 

having three hydrocarbon rings or less. 

Geraghty & Miller performed bioremediation treatability testing as a result of the 

FFS. Soil samples were collected and evaluated for the following: 

• To determine if aerobic microbes were present; 

• To determine if the microbes had adapted to degrade selected organic 

compounds; 

• To determine if the environmental conditions (pH and moisture content) were 

conducive to support microbes; and 

• To determine if soluble inorganic nutrients (ammonia and ortho-phosphate) 

were present in sufficient quantities for bioremediation of the contaminants. 

Results from the microbiological evaluation of the soils at the former Norfolk 

MGP site indicated that aerobic activity was occurring. Analyses of the soils, pH, 

moisture content, and respirometer testing, indicated favorable conditions for the microbes 

in the soil to use MGP-related constituents as a carbon source. Thus, in-situ 

bioremediation was naturally occurring without any additional enhancements at the site. 

Therefore, based upon the results of the treatability testing performed on samples obtained 

from the site, in-situ bioremediation will be retained for further evaluation. 

6.2.1.7 SVE 

SVE technology uses a vacuum applied to a series of extraction wells to create air 

flow through the vadose zone. Volatile contaminants move through the soil and are 

withdrawn and treated by an emission control system such as activated carbon. 

(̂ /9X%. 
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W Geraghty & Miller performed a pilot SVE test in March 1993 as part of the FFS. 

In performing the SVE test, this technology would be screened further in conjunction with 

in-situ bioremediation in order to enhance the degradation of MGP-related constituents in 

the subsurface. Resuhs from the pilot test indicated that the vacuum caused the water 

table to mound, which allowed for groundwater to flood the well. In turn, the well screen 

was clogged, and very little air flow was achieved in the subsurface. 

However, the data indicated that horizontal wells may be more appropriate than 

vertical wells. Horizontal wells would be placed at four feet depths and connected to a 

vertical riser. Horizontal wells would provide more screen length for air flow and would 

not have the upwelling problems experienced with vertical wells since the horizontal wells 

would be placed above the water table. These type of wells however, may be difficult to 

constmct at the site because of the numerous foundations and stmctures present in the 

subsurface. 

SVE would be a short-term remediation technology that would be effective for the 

VOCs present at the site. SVE would have limited effectiveness on the higher ring PAHs 

due to their low volatility. Based upon the pilot test results and the curtent site 

conditions, SVE will be eliminated from further consideration. 

6.2.1.8 Disposal 

Disposal would be used in conjunction with excavation and/or treatment. The 

excavated material would likely be disposed off-site. As described previously, this 

technology would not be practical due to the large volume of affected soils that is 

associated with the site. Specific areas that could be addressed as hot spots were not 

identified; the entire site is, therefore, considered a source area. Also, as previously 

described, a greater risk to human health and the environment would be associated with 

excavating the material at the site. Therefore, disposal will be eliminated from further 

consideration. 
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6.2.2 Groundwater Remedial Technologies 

Based on curtent site conditions, several remedial technologies were developed for 

groundwater at the Norfolk MGP site. General response actions were developed to 

include no action, institutional controls, containment, and product recovery. These 

general response actions may be used singularly or in combination with other actions. 

6.2.2.1 No Action 

No action is used as a baseline for comparison to evaluate the potential impacts 

associated with not implementing any remedial action. No action is defined as the absence 

of active steps to remediate groundwater but may include periodic site groundwater 

monitoring. Since groundwater is not used as potable water source, no action will be 

retained as a potential technology for the Norfolk MGP site. 

6.2.2.2 Institutional Controls 

As previously discussed, institutional controls are used to limit the exposure to 

hazardous substances by limiting human activities at or near facilities where hazardous 

substances will remain on-site. Deed restrictions are a form of institutional controls that 

would restrict future development and use of the site, such as prohibiting constmction of 

on-site residential wells. The site is curtently vacant and used as a parking lot. On-site 

groundwater is not being used for drinking water purposes. The Virginia State Health 

Department does not permit using the water-table aquifer for public water supplies. 

Therefore, institutional controls could effectively eliminate the exposure pathway 

associated with groundwater in the site vicinity, institutional controls will be retained as a 

feasible technology. 

/̂/•V 
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Regularly scheduled groundwater sampling and analysis would be undertaken to 

monitor the condition of groundwater beneath and adjacent to the site. Analysis would 

include VOCs, PAHs , and selected inorganics. Existing wells could be utilized for the 

groundwater monitoring program. Site monitoring will be retained as a feasible 

technology for fiirther consideration. 

6.2.2.4 Containment 

Containment is used to control the migration of contaminants in the groundwater. 

Several methods of containing groundwater exist and include natural bioremediation, 

physical barriers, and hydraulic barriers. Containment provides a method of controlling 

groundwater to prevent migration to a receptor as opposed to restoration of an aquifer to 

a designated cleanup standard. Restoration of groundwater at an MGP site, such as 

Norfolk, is not achievable because of the difficulty in mobilizing PAHs and separate-phase 

product droplets. Thus, groundwater can be contained using various technologies, but 

remediation to action levels is not reasonable. 

Natural or enhanced bioremediation is a method of groundwater containment. As 

discussed previously in the soil remedial technologies (Section 6.2.1.6), passive in-situ 

bioremediation of soils is occurring at the she. Site conditions are favorable for the 

aerobic microbes to use MGP-related constituents as a carbon source for nutrients. 

Research conducted by the Electric Power Research Institute (EPRE) and Gas Research 

Institute (GRE), on numerous MGP sites throughout the United States have shown that 

MGP-constituents in groundwater can be degraded by naturally occurring aerobic 

microbes. This amount of microbial degradation can haven an impact on the size of the 

dissolve plume that originates at an MGP site. It appears that natural bioremediation is 

occurring in both the water-table and lower sand aquifers based on the fact that the former 

MGP plant has been located at the site for more than 140 years and that MGP constituents 

6-9 

GERAGHTY & MILLER, INC. O 



/ M A 

in groundwater do not appear to have migrated off-site. Therefore, natural bioremediation ^ w^ ^ 

will be retained as a method for achieving groundwater containment. 

If natural bioremediation is not completely effective as a groundwater containment 

technology, the potential to enhance in-situ groundwater bioremediation through the 

addition of oxygen and/or nutrients to the aquifer will be considered. En the event that 

both natural and enhanced bioremediation are not effective, then other options for 

containment such as physical and/or hydraulic barriers will be considered. 

Physical barriers are typically used to reduce the horizontal permeability of the 

soils. Several options are available for physical barriers including slurry walls, sheet piling 

walls, and grout curtains. These physical barriers are fabricated of low permeability 

materials, such as mixtures of soil and bentonite, mixtures of cement and bentonite, or 

engineered materials (e.g., sheet piling). A chemical analysis of wall/contaminant 

compatibility is necessary for the final selection of constmction materials. These walls 

may be keyed into an underlying, low permeability zone, such as a clay horizon. 

A hydraulic barrier utilizes groundwater extraction to control migration and could 

consist of an interceptor trench, drain, or pumping wells. An interceptor trench or drain 

typically consists of an excavated trench filled with a permeable material such as stone, 

sand, or gravel. Perforated piping along the trench is often incorporated as a collection 

conduit. The overlying permeable materials induce groundwater to flow into the trench. 

A trench or drain is sloped to one or more sumps, where pumps or skimmers remove the 

collected fluids. The interceptor trench or drain is typically anchored into a relatively 

impermeable confining layer. 

Groundwater extraction wells are an effective means of collecting and controlling 

groundwater flow at a site. Groundwater wells would be equipped with submersible 

pumps or with a series of well points connected to a vacuum header. Extracted 

groundwater would be treated prior to discharge to a publicly owned treatment works 
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(POTW) or surface water body. The local POTW, HRSD, will not accept groundwater - ^ ' 

fi-om long-term remediation projects without extensive pretreatment to levels near 

National Pollutant Discharge Elimination System (NPDES) limits. 

6.2.5 Product Recovery 

Product recovery is a common remedial technology used at sites that have a 

measurable product layer in contact with groundwater. Separate-phase product droplets 

exist at MGP sites commonly without measurable product accumulations. En monitor 

wells that contain dense separate-phase product, remedial measures can range from 

periodic bailing to automated pumping for product recovery. Product recovery rates are a 

function of the mobility of the product droplets. 

Existing wells that contain measurable thicknesses of dense separate-phase product 

could be used as recovery wells. The initial phase of product recovery may involve 

periodic bailing of the product, followed by monitoring of the product recharge rate. Ef 

periodic bailing indicated that the product layer does not recover in the well(s), then no 

additional remediation for dense separate-phase product would occur. Ef the periodic 

bailing is not effective at removing separate-phase product on a continuing basis, then an 

automated product recovery scheme may be used to improve recovery efficiency. 

Dense separate-phase product pumping typically involves pumping of only the 

product layer. En some cases, the product recovery scheme may also include an additional 

well constmcted adjacent to the product recovery well with the screen interval in the 

groundwater zone. Groundwater is withdrawn from the upper screen which results in 

upwelling of the separate-phase product. A conductance sensor is placed within the well 

at the static level of the dense separate-phase product. Upon detection of a suitable 

recoverable amount of dense separate-phase product, a high pressure pump would recover 

the product from the well and discharge it into an above ground recovery tank. Proper 

disposal of the dense separate-phase product would be required once the tank is full. 
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Because recovery of the dense separate-phase product would be used to reduce '%. 

contaminant transport into groundwater, this technology will be retained for further '-̂ 'X 

consideration. 
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7.0 DEVELOPMENT AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES "^ ^ 

The remedial technologies that were not eliminated during the screening process in Section 6 

were combined into site-wide remedial altematives. These site-wide remedial altematives are described 

and evaluated under specific criteria in this section. 

The site-wide remedial altematives were developed by combining potential remedial 

technologies for each of the target medias of concem: soils and groundwater. These remedial 

altematives include a tme no action altemative, a limited action altemative, and a limited action 

altemative with source control. 

As discussed in Section 6, the site consists of demolished subsurface foundations and will be 

utilized as a parking lot for curtent and fiiture use. Characteristic MGP constituents, such as VOCs 

and PAHs, have different mobilities and solubilities in the media of concem. The risk assessment 

concluded that potential risks to human receptors under the curtent exposure scenarios were within 

acceptable ranges. Treatment of groundwater to attain regulatory-driven cleanup standards would not 

be cost-effective and would not be achieved in the short-term. To date, field investigations indicate that 

impacted groundwater has not migrated off-site. Thus, no risk to human health associated with 

groundwater exists because no receptors are present at the site. En addition, the Virginia State Health 

Department curtently prohibits the use of the water-table aquifer for public drinking water supply. 

After the remedial altematives have been described, each altemative will be evaluated against 

several criteria cited in §4.4 of the SWMR (VDEQ 1993). As discussed previously, the VDEQ is 

using these regulations as guidelines for their voluntary cleanup program. These criteria include the 

following: 

• Long-term reliability and effectiveness; 

• Reduction of toxicity, mobility, and volume; 

• Short-term effectiveness; 

• Implementability; and 

• Cost. 
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Remedial Altemative 1 represents a no action altemative, where no active remediation for each 

target area would occur at the site. However, natural bioremediation of both unsaturated soils and 

groimdwater is occurring at the site. The no action altemative is used as a baseline to which the other 

remedial altematives can be compared. A summary of Altemative 1 is as follows: 

Soils: No Action 

Groundwater: No Action 

7.1.1 Long-term Reliability and Effectiveness 

Remedial Altemative 1 would be reliable and effective over the short-term because all curtent 

exposure pathways for human health and the environment are acceptable. However, because no 

mechanisms would exist to control fiiture exposure scenarios, no action would not be reliable and 

effective in the long term. 

7.1.2 Reduction of Toxicity, Mobility, and Volume 

MGP-constituent levels in soils and groundwater would be reduced in toxicity or volume only 

through natural biodegradation. No other treatment would be performed for these target areas. Dense 

separate-phase product that has accumulated in wells at the downgradient border of the site would 

continue to exist. The concentrations and extent of MGP-related constituents in groundwater would 

not be monitored. 
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7.1.3 Short-term Effectiveness "̂^ A ^ ' X X 

This remedial altemative would not be completely effective in the short-term because no site 

remedial action or source containment beyond natural bioremediation would be performed at the site. 

No site sampling of groundwater would occur, thus, constituent concentrations and migration of MGP 

constituents in groundwater could not be monitored. 

7.1.4 Implementability 

No implementability constraints would be associated with this remedial altemative because no 

activity would be required. 

7.1.5 Cost 

No costs would be associated with this remedial altemative because no activities would be 

performed. 

7.2 REMEDIAL ALTERNATIVE 2 

Remedial Altemative 2 represents an elimination of soil exposure pathways and passive 

remediation of soils and groundwater. Deed restrictions would be placed on the property to limit 

fiiture use of the site, control fiiture excavation, and prohibit development of the site for residential 

purposes. A cover system would be constmcted on the entire site for use as a parking lot. As 

discussed previously, the data from the treatability study indicated that natural bioremediation was 

occurring in the soils at the site. Deed restrictions would be placed on-site to prevent the installation 

and extraction of groundwater from wells for any purpose. Natural bioremediation of MGP 

constituents in groundwater is likely a factor controlling migration. Groundwater monitoring of wells 

for VOCs (USEPA Method 8020), PAEEs (USEPA Method 8270) and metals (arsenic, barium, 

cadmium, chromium, lead, mercury, selenium, and silver) would determine any fiiture change in 

groundwater-flow direction or constituent concentrations. A summary of Altemative 2 is as follows: 
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Soils: Deed Restrictions, Cover System Installation, Natural Bioremediation 

Groundwater: Deed Restrictions, Natural Bioremediation, Groundwater Monitoring 

7.2.1 Long-term Reliability and Effectiveness 

As described in the lUsk Assessment, the soil data indicated that risks were within the 

acceptable ranges for all curtent human receptors. Potential future risks to human receptors were also 

within acceptable ranges. Placing deed restrictions on the property would prohibit both curtent and 

fiiture exposure to soils and groundwater. En addition, the City of Norfolk curtently owns the site and 

plans to utilize the site as a parking lot; therefore, fiiture use of the site would be assured. Thus, 

instituting deed restrictions on the property would be effective in the long-term. With proper 

maintenance, the cover system is reliable and effective in the long-term. Natural bioremediation may be 

effective in controlling migration of MGP constituents in groundwater. Groundwater monitoring 

would be effective in gauging MGP-constituent migration and concentrations. 

7.2.2 Reduction in Toxicity, Mobility, and Volume 

Remedial Altemative 2 would not reduce the toxicity, mobility, or volume of MGP 

constituents in soils or groundwater beyond the natural attenuation and bioremediation that is 

occurring. Dense separate-phase product that has accumulated in wells at the downgradient border of 

the site would continue to exist. 

7.2.3 Short-Term Effectiveness 

No short-term risk to the community or workers are associated with this remedial altemative. 

No adverse short-term effects on human health and the environment would resuh from the 

implementation of this remedial altemative. This remedial altemative could be fiilly implemented within 

six months of selection. As previously discussed, the cover system is curtently being installed. 
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No constmction or operation issues related to the unplementation of Remedial Altemative 2 

exist. Skilled workers, specialized equipment, and off-site transportation and disposal facilities would 

not be required. 

7.2.5 Cost 

Costs associated with Remedial Altemative 2 would be higher than those associated with the 

no action altemative. Initial costs include filing fees associated with deed restrictions and cover system 

constmction. Operational and maintenance costs would include cover system maintenance, and 

groundwater sample analytical costs associated with long-term groundwater monitoring. 

7.3 REMEDIAL ALTERNATIVE 3 

Remedial Altemative 3 represents an elimination of soil exposure pathways, with containment 

of the existing groundwater plume using either natural or active measures. The deed restrictions that 

would be implemented for soils and groundwater would be identical to those described in Section 7.2 

for Remedial Altemative 2. A cover system would be constmcted so the site could be utilized as a 

parking lot. 

Groundwater containment would occur to ensure that MGP-related constituents do not 

migrate from the site. Groundwater containment may be achieved using natural bioremediation, 

enhanced bioremediation, physical barriers or hydraulic barriers. The method of ensuring groundwater 

containment would be determined following evaluation of the ability of natural or enhanced 

bioremediation to achieve containment. Dense separate-phase product would be removed from wells 

where it has accumulated m measurable thickness. Product recovery would be initiated using periodic 

bailing and monitoring to determine the effectiveness of periodic recovery. Ef periodic bailing is not 

effective at removing separate-phase product on a continuing basis, then an automated product 

recovery scheme could be used to improve recovery efficiency. 
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Soils: Deed Restrictions, Cover System Installation, Natural Bioremediation 

Groundwater: Deed Restrictions, Groundwater Monitoring, Natural Bioremediation, 
Groundwater Containment, Dense Separate-Phase Product Recovery. 

7.3.1 Long-Term Reliability and Effectiveness 

As described in the lUsk Assessment, the soil data indicated that risks were withm the 

acceptable ranges for all curtent human receptors. Potential fiiture risks to human receptors were 

within acceptable ranges. As previously discussed, deed restrictions are an effective means of 

prohibiting future residential use of the site. This would also be ensured since the City of Norfolk 

curtently owns the property. With proper maintenance, the cover system would be reliable and 

effective in the long-term. 

Containment of the existing groundwater plume can be accomplished using a variety of 

technologies. The method for demonstrating containment will be periodic monitoring of groundwater 

quality conditions downgradient of the site. 

Dense separate-phase product will be collected as long as a measurable thickness exists in site 

monitor wells. 

7.3.2 Reduction of Toxicity. Mobility, and Volume 

The volume of MGP constituents in soils will be reduced because passive bioremediation is 

occurring in soils at the site. Dense separate-phase product recovery would reduce the volume of 

MGP-related constituents and support the groundwater contaixunent site objective by removing highly 

concentrated source materials for groundwater degradation. The migration of MGP-related 

constituents in groundwater would be controlled. 
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No short-term risk to the community or workers are associated with this remedial alfematiye. 

No adverse short-term effects on human health and the environment would result from the 

implementation of this remedial altemative. This remedial altemative could be fiilly implemented within 

sbc months of selection. 

7.3.4 Implementability 

Implementation issues associated with Remedial Altemative 3 include selection of the method 

of groundwater containment and determination of the appropriate technique for collecting dense 

separate-phase product. 

7.3.5 Cost 

Costs associated with implementing Remedial Altemative 3 would be similar to or higher than 

Remedial Altemative 2. Costs include filing fees associated with deed restrictions, dense separate-

phase product recovery, cover system installation and groundwater containment and monitoring. The 

costs associated with Remedial Altemative 3 will be higher than for Remedial Altemative 2 if physical 

or hydraulic barrier are needed for groundwater containment and long-term dense separate-phase 

product js necessary. 

7.4 RECOMMENDED REMEDIAL ALTERNATIVE 

Based upon the evaluation of the criteria cited in §4.4 of the SWMRs (VDEQ 1993) which is 

used by the VDEQ as guidelines for their voluntary cleanup program. Remedial Altematives 2 and 3 

would attain these criteria. As a review, a summary of these Altematives is provided below: 
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Altemative 2 

Soils: Deed Restrictions, Cover System Installation, Natural Bioremediation 

Groundwater: Deed Restrictions, Natural Bioremediation, Groundwater Monitoring 

Soils: 

Altemative 3 

Deed Restrictions, Cover System Installation, Natural Bioremediation 

Groundwater: Deed Restrictions, Groundwater Monitoring, Natural Bioremediation Groundwater 
Containment, Dense Separate-Phase Product Recovery. 

Comparison of the site characterization and risk assessment data to the remedial objectives for 

Altematives 2 and 3 indicates that Altemative 2 is the most cost-effective means to comply with §4.4 

of the SWMRs (VDEQ 1993). Altemative 2 is recommended for implementation for the following 

reasons: 

• The remedial provisions for soils are identical and are capable of ensuring that no 

unacceptable risks to human health and the environment exist through the use of the site 

cover system and deed restrictions. 

• The existing site data suggests that natural bioremediation is effectively controlling the 

movement of MGP constituents in the site groundwater. Thus, a groundwater monitoring 

program combined with natural bioremediation can be used to ensure that no unacceptable 

risks exist in the fiiture as a result of off-site migration of MGP constituents in the 

groundwater. 
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8.0 CONCLUSIONS 'O 

Investigation of envirorunental conditions at the former Norfolk MGP site has been 

completed using a phased approach. Phase I and H consisted of an on-site assessment of shallow 

soils and groundwater and a risk analysis for potential exposure scenarios associated with site 

soils and groundwater. The Phase III investigation focused on defining the lateral and vertical 

extent of groundwater degradation identified by the results of the Phase II on-site investigation. 

A PFS was completed to establish remedial objectives for the site. A Phase IV investigation has 

been completed to further evaluate groundwater and soil remedial altematives and develop a 

conceptual remedial action plan. Conclusions based on these investigative phases are as follows. 

Soil quality was found to be degraded throughout the former gas plant area and also 

within the former Smiths Creek channel. The lateral and vertical extent of degraded soil quality 

was determined through both visual observations and laboratory analysis of selected samples. 

Volatile compounds (BTEX) and PAHs were found in soil samples collected across the site. 

Analyses for volatile organics (BTEX) using the TCLP procedure suggest that visibly-affected 

soils could be classified as a RCRA hazardous waste based on benzene concentrations. 

The hydrogeology in the site vicinity includes a 15-foot thick, shallow, water-table aquifer. 

Shallow groundwater flow is hydraulically controlled by the contrast in permeabilities between 

native geologic materials beneath the former MGP operations area and fill material within the 

former Smhhs Creek channel. As such, shallow groundwater flow beneath the southem portion 

of the site is toward the west and northwest into the former creek channel fill material. 

The base of the water-table aquifer is defined by a laterally continuous silty clay unit that 

extends to an average depth of 40 feet below ground surface. The silty clay separates the water-

table aquifer from the underlying lower sand layer that is a distinct aquifer system. A downward 

hydraulic gradient exists between the two aquifers. The direction of groundwater flow in the 

lower sand aquifer is toward the west and is unaffected by the hydraulic influence of the former 

creek channel. 
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Groundwater quality in the shallow water-table aquifer throughout the southem portion of 

the site is degraded by MGP-constituents. Droplets of dense separate-phase product are present 

in Monitor Wells MW-5 and MW-9 and are, most likely, associated with localized pockets of 

residual coal tar in the subsurface. No evidence exists that MGP constituents have migrated 

beyond the downgradient borders of the site within the water-table aquifer although additional 

shallow monitoring points to the west of Monticello Avenue, within the former Smiths Creek 

channel, may be wartanted. 

Groundwater quality in the lower sand aquifer has been degraded by MGP constituents to 

depths as great as 70 feet within the former MGP site. Monitor Wells MW-13B, RW-24B, and 

RW-25B along the downgradient border of the site contain measurable thicknesses of dense 

separate-phase product. Constituent levels below detection limits in Monitor Well MW-2 IB 

indicates that groundwater-quality degradation in the lower sand aquifer, observed at the westem 

site border, does not extend off-site. 

The updated risk assessment examined human heahh risks associated whh soils, 

groundwater, and surface water at the site. No curtent receptors were identified for soil, 

groundwater, or surface water under the future "capped" site conditions. A hypothetical utility 

worker could be exposed to soils at the margins of the site in the fiiture. The risk assessment 

concluded that the risks to this potential receptor were within acceptable ranges. 

The recommended remedial ahemative for the site includes deed restrictions that would 

limit soil excavation and groundwater extraction, recovery of separate-phase product present in 

the lower sand aquifer, groundwater containment to restrict off-site migration of degraded 

groundwater, and groundwater monitoring. The altemative was selected based on long-term 

reliability and effectiveness, reduction of constituent mobility, short-term effectiveness, 

implementability, and cost. 
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Table 1 
Summary of Soil-Quality Analyses 

Former Norfolk Manufactured Gas Plant Site 

ORIGI! IMA I 
li:;:;;iSianijj)lfe:||-

B-1 

B-2 
B-3 

B-4 

B-5 

B-6 

B-7 

B-9 

B-10 

MW-1 
MW-2 
MW-3 
MW-8 
MW-9 

MW-10 
MW-12 
MW-14 

l:.i;I^fepth||| 

|::liiMifiiii 

0-2 
4-6 
0-2 
0-2 
4-6 
0-2 
4-6 
0-2 
4-6 
0-2 
4-6 
0-2 
4-6 
0-2 
4-6 
0-2 
4-6 
2-4 
4-6 
2-4 
2-4 
4-6 
6 

0-2 
0-2 

l!̂ --'̂ -iiMiiiill;! 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

ii^-^ili^-'iilll 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

tS!!:i-:j||l!lil: 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

Itllllllllllllfei 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

i i i i i i i i l i : ! 

+ 

+ 

+ = Analysis performed 
Suite A = pH, moisture content, total cyanide, sulfate, total iron, phenols. 
Suite B = Volatile organics. 
Suite C = Semi-volatile organics. 
Suite D = Metals: arsenic, barium, cadmium, total chromium, total lead, mercury, selenium 

silver. Analysis completed for both total digestion and Extraction Procedure. 
Suite E = Toxicity Characteristics Leaching Procedure Testing: Volatile Organics, 

Semivolatile organics. 

G:\PRJCTS\NORFOLIC\TABLES\SOJLQUAL.WK4 



TABLE 2 
Summary of Well Construction Details 

Former Norfolk Manufactured Gas Plant Site %X-
WeU 

XMXX-
MW-1 (1) 
MW-2 (1) 
MW-3 (2) 
MW-4 
MW-4B 
MW-5 
MW-6 
MW-7 (1) 
MW-8 
MW-9 
MW-10 
MW-12 
MW-13 
MW-13B 
MW-13C 
MW-14 
MW-15 
MW-16 
MW-17 
MW-18 
MW-19 
MW-19B 
MW-20 
MW-20B 
MW-21 
MW-2 IB 
MW-22* 
RW-23 * 
RW-24B * 
RW-25B • 

Date 
Constructed 

9/12/89 
9/12/89 
9/12/89 
9/12/89 
10/1/90 
9/12/89 
9/12/89 
9/12/89 
9/13/89 
9/12/89 
9/12/89 
9/13/89 
9/14/89 
9/27/90 
10/26/90 
9/13/89 
9/13/89 
9/13/90 
9/13/90 
9/13/90 
9/14/90 
9/25/90 
9/14/90 
9/21/90 
2/20/91 
2/21/91 
3/3/93 

3/10/93 
3/11/93 
3/8/93 

Aquifer 
••:: Screened 

Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 

Lower Sand 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 

Lower Sand 
Lower Sand 

Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 
Shallow Water-table 

Lower Sand 
Shallow Water-table 

Lower Sand 
Shallow Water-table 

Lower Sand 
Shallow Water-table 
Shallow Water-table 

Lower Sand 
Lower Sand 

Casing 
: IVIaterial 

PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 

Stainless Steel 
Stainless Steel 
Stainless Steel 

Casing 
Diameter (inchies) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 

Screened interval 
(Fee tbb) 
4.7-14.7 
4.5-15.5 
4.4-14.4 
4.5-14.5 
41.5-51.5 

5-15 
5-15 

5.4-15.4 
4.91-14.91 

4.7-14.7 
4.7-14.7 
4.5-14.5 
4.9-14.9 
40.5-50.5 

72-82 
5.3-15.3 

5.34-15.34 
4.5-14.5 
4.5-14.5 
4.5-14.5 
4.5-14.5 

40-50 
3.6-13.6 

37-47 
4.5-14.5 
36.9-46.9 

5-15 
13.3-13.13 

43-53 
41-51 

Top-of-Gasihg 
: ••••: Elevations 

109.66 
110.93 
112.00 
116.28 
116.51 
114.92 
114.30 
109.70 
109.40 
110.44 
114.66 
112.46 
111.55 
111.96 
111.64 
110.42 
108.93 
113.98 
111.58 
111.28 
110.79 
110.86 
108.43 
108.56 
108.88 
108.76 
111.09 
111.65 
110.30 
110.25 

Notes: 

(1) Wells abadoned February 1994 
(2) Well abandoned October 1989 
* Aquifer Test Well 
PVC - polyvinyl chloride 
bis - below land surface 
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TABLE 3 
Summary of Groundwater Elevations 

Former Norfolk Manufactured Gas Plant Site 

lii:::weit:|:::::pi 
l:'l:iNiii:i::i 
MW-l 
MW-2 
MW-4 
MW-4B 
MW-5 
MW-6 
:MW-7 
MW-8 
MW-9 
MW-10 
MW-12 
MW-13 
MW-13B 
MW-13C 
MW-14 
MW-15 
MW-16 
MW-17 
MW-18 
MW-19 
MW-19B 
MW-20 
MW-20B 
MW-21 
MW-21B 
MW-22 
RW-23 
RW-24B 
RW-25B 
OW-1 

l-'illiGasinii^ 

109.66 
110.93 
116.28 
116.51 
11492 
11430 
109.70 
109.40 
110.44 
11466 
112.46 
111.55 
111.96 
111.64 
110.42 
108.93 
113.98 
111.58 
111.28 
110.79 
110.86 
108.43 
108.56 
108.88 
108.76 
111.09 
111.65 
110.30 
110.25 
108.15 

mx îmmmmmmmimmimm 

A 
A 

7.21 
16.88 
8.19 
7.03 

A 
6.54 
6.94 
7.96 
7.59 
8.96 

13.04 
13.18 
7.93 
6.29 
5.04 
3.20 
431 
461 

1492 
418 
9.71 
3.92 

10.07 
8.50 
9.04 

11.76 
11.96 
6.62 

Groilndwiaiter 
Elevation;: 

A 
A 

109.07 
99.63 

106.73 
107.27 

A 
102.86 
103.50 
106.70 
105.07 
102.59 
98.92 
98.46 

102.49 
102.64 
108.94 
108.38 
106.97 
106.18 
95.94 

104.25 
98.85 

104.96 
98.69 

102.59 
102.61 
98.54 
98.29 

101.53 

imxmx'̂ mx^y:m/94mixx%--mmx 
fif:f|iDgp|)|p^^ 
X'XIj^^iMlBSB 

A 
A 

8.24 
17.68 

7.46 Product 
A 
AJ 

7.38 
7.50 Product 

8.49 
7.95 
9.15 

13.04 Product 
13.91 
8.09 
6.53 
6.27 
5.08 
462 
4.64 

12.60 
4.03 

10.06 
3.92 

10.81 
8.72 
9.24 

12.57 Product 
12.69 Product 

5.02 

, : Groundwater 
Elevation 

A 
A 

108.04 
98.83 

107.43 
A 
A 

102.02 
102.94 
106.71 
10451 
102.40 
98.92 
97.73 

102.33 
102.40 
107.71 
106.50 
106.66 
106.15 
98.26 

104.40 
98.50 

104.96 
97.95 

102.37 
102.41 
97.73 
97.56 

103.13 

Notes: 

bis - below land surface 
A - Well Abandoned 
Product - Immiscible product observed 
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Table 4 
Summary of Monitor Well Sampling 

Former Norfolk Manufactured Gas Plant Site 

[.-• •"• • . . . W e l l / . ••"•-••. 

1 Identification 
1 MW-4 

MW-4B 
MW-8 

MW-12 
MW-13 

MW-13B 
MW-13C 
MW-14 
MW-15 
MW-16 
MW-17 
MW-18 
MW-19 

MW-19B 
MW-20 

MW-20B 
MW-21 

MW-2 IB 
1 OW-1 

Round 1 
10-25-90 

+ 
+ 

-f-

-1-

-1-

+ 
-i-

-1-

-1-

+ 
-1-

+ 
+ 
+ 
+ 

-1-

;Pf:i;R(iiiit(il2ii;::H 

'•;,xmM^-x 

+ 

-1-

-1-

-1-

-1-

-1-

+ 
-1-

i Rounds 

+ 
-h 

+ 
+ 
-1-

+ 
-f-

+ 
-t-
+ 
-1-

-f-

-t-
+ 
+ 
-1-

-1-

a 
^^ 

% 

m >x 

\ 

i0i 
' ^ 

Notes: 
+ = Wells samples 

Round 1 -
October 25, 1990/ 
November 25, 1990 

Round 2 -
March 5, 1991 

Round 3 -
February 1, 1994 

Benzene, Toluene, 
Ethylbenzene, Xylenes (BTEX) 
EPA-CLP Semivolatiles 
Cyanides - Total and Free 
Total Lead, Arsenic, Chromium 

BTEX 
EPA-CLP Semivolatiles 
Cyanides - Total and Free 
Total Lead, Arsenic, Chromium 

BTEX 
EPA-CLP Semivolatiles 
RCRA Metals (Total) 
Total Cyanide 
Free Cyanide 

602/8020 
602/8020 

625 
335.3 
7060 

602/8020 
625 

335.3 
7060 

8020 
8070 
7060 
335.2 
335.1 

G:\PRJCTS\NORFOLK\TABLES\TABL4-5.WK4 

file://G:/PRJCTS/NORFOLK/TABLES/TABL4-5.WK4


Table 5 
SVE Test VM-IA Data Summary 

Former Norfolk Manufactured Gas Plant Site 

b a t e 
03/08/93 

Stop 

Elapsed 
Time 

(minutes) 

0.00 
4 
5 

10 
12 
15 
16 
20 
23 
25 
30 
32 
35 
37 
40 
45 
48 
50 
55 
60 
62 
65 
70 
75 
80 
85 
90 
92 

• : : : : \ : : : : ^ : : : : y - : y - y : - : • • • : • • • : • • • : : • • . x o : • : : 

Blower 
• :i :mAmPMm::i:-i:imS 

Infliieiit:: 

85 

85 
85 

85 

80 

85 
95 

440 
440 

410 
480 

395 
390 
395 

1,300 
1,150 
1,375 
1,290 
1,200 
1,200 
1,150 

~ 

Effluerit 

5,900 

5,900 
5,900 

5,900 

5,950 

5,900 
5,950 
4,900 
4,900 

5,100 
4,900 

4,900 
4,900 
4,800 
1,300 
1,150 
1,490 
1,470 
1,490 
1,440 
1,440 

~ 

•::::::.:.::::::::::::::::::x::::::::::: 

iimi,S:ii:scFPmms,m:m,\ 
SJlriflueirit;;;'?; 

1.98 

1.98 
1.98 

1.98 
-

1.86 
-

1.98 
2.21 

10.25 
10.25 

-
9.55 

11.19 

9.20 
9.09 
9.20 

30.29 
26.80 
32.04 
30.06 
27.96 
27.96 
26.80 

Effluent 

137.48 

137.48 
137.48 

137.48 
-

138.65 
-

137.48 
138.65 
114.18 
114.18 

-
118.84 
114.18 

114.18 
114.18 
111.85 
30.29 
26.80 
34.72 
34.25 
34.72 
33.56 
32.62 

Extraction .• 
• :• W e l l . : • - ! • • . • • . 

..:• VM-IA. 
(Inches of Water) 

2.22 
2.22 
2.22 
2.22 

-
2.49 

-
2.22 

-
2.22 
2.22 

20.78 
20.78 

-
21.05 
21.05 

-
21.05 
21.05 
21.05 
67.87 
58.17 
56.79 
56.79 
55.40 
62.33 
60.94 

-

• • •'• • ^ y - ^ y : : y - y ^ ' y - : : ^ : 

; Monitor Wells 
VMIB MWIO MW14 

(Inches of Water) 

0.02 
0.00 
0.00 
0.04 

0.03 
-

0.00 
-

0.00 
0.00 
0.02 
0.02 

-
0.02 
0.02 

_ 
0.02 
0.02 
0.02 
0.03 
0.32 
0,38 
0.39 
0.35 
0.34 
0.36 

— 

0.00 
0.00 
0.00 
0.00 

0.00 
-

0.00 
-

0.00 
0.00 
0.45 
0.40 

-
0.40 
0.40 

.. 
0.35 
0.37 
0.40 
0.75 
0.51 
0.51 
0.50 
0.51 
0.51 
0.54 

-

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.015 

0.015 
0.025 
0.025 

0.03 

0.00 
0.00 
0.00 

M i i r o T I P 
Readings 
Iiippm 

13 
121 
130 

131 
137 
141 
143 
147 

139 
141 
145 
152 
149 
145 
141 
141 
158 
162 
169 
174 
170 
158 
164 
170 

X • : : : : : . : y ^ : : : : : : : . - - y - : : ' • • : -^ :y ' • ' • • : ' y • : : • ' . • •• • • x - : • : • • • :• •:• • :v :o : : • . • . ' • . • • . • --y-^ 

'§Xî MXXX,:C, 

Full Open 

Close to half open @ ET 31 mins 

Turn Valve to Full Close @ ET 61 mins 

Stop Blowei 

Calculation: 2" schd 40 pressure PVC has .0233021 linear feet per cubic foot (LFPCF) 
Example: 5,900 FPM x .0233021 (LFPCF) = 137.48 cubic feet per minute (CFPM) 
Test Date: 03-08-1993 By: Dana P. O'Dell 
PPM = parts per million 
FPM = feet per minute 
ET = Elapsed time 
PVC = polyvinyl chloride 
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• 
Table 6 

SVE Test VM-2A Data Summary 
Former Norfolk Manufactured Gas Plant Site 

Date 
03/08/93 

Istop Test 

Elapsed 
; Time ; 
(minutes) 

0.00 
5 

20 
24 
28 
30 
35 
42 
45 
55 
60 
63 
70 
72 
80 
90 

•::•.*;• '. 'Blower 
'S:^:':mmmfM,:::,m::,,,"\ 
;:::lnaui;iit 

• • • : 

45 
35 
25 

180 

-
260 
320 
295 
180 
270 
170 

-
195 

-
220 
220 

Effluent 

5,800 
5,700 
5,400 
4,500 

-
400 

4,250 
4,300 
4,150 
4,800 

340 

_ 
260 

-
210 
210 

" :̂S;S;::*:'4:SGFPM':;.;.;;: ;•••.':..••;:? 
Silrifluent:;:' 

1.05 
0.82 
0.58 
4.19 

-
6.06 
7.46 
6.87 
4.19 
6.29 
3.96 

-
4.54 

-
5.13 
5.13 

Effluc'rit 

135.15 
132.82 
125.83 
104.86 

102,53 
99.03 

100.20 
96.70 

111.85 
7.92 

6.06 

4.89 
4.89 

Extraction 
Well 

• VMiA: . 
(Inches of Water) 

2.22 
2.22 
2.22 

20.78 

-
20.78 
20.78 
20.78 
20.75 
20.75 
69.25 

-
62.33 

-
69.25 
69.25 

:> . :MW«S:S 

_ 
0.04 
0.03 

-
-

0.03 
0.03 

-
0.02 
0.02 
0.04 

-
0.00 

-
0.04 
0.00 

;S;S;:VM2B;:::;;;:;:: ;.•.• VM2e.;ss::... :.::VM3C- s; ̂ :̂ iVM3Bll::;-;;i 
î sisv-iv; • :-;;(lii<:hei;-6f WateiO':?*SJ?̂  

(D-
0.00 
0.00 

-
_ 

0.00 
0.00 

-. 
0.00 
0.00 
0.05 

_ 
0.05 

-
0.02 
0.10 

_ 
0.05 
0,00 

-
-

0.05 
0.05 

-
0.05 
0.00 

. 
0.05 

-
0.05 
0.02 
0.05 

_ 
0.05 
0.00 

-
_ 

0.03 
0.03 

-
0.00 
0.04 

_ 
0.04 

-
0.03 
0.00 
0.00 

_ 
0.08 
0.07 

-
-

0.01 
0.08 (2) 

-
0.05 
0.10 

_ 
0.07 

-
0.12 
0.12 
0.06 

Micro TIF 
Readings 
..in ppm ' 

20 
34 

143 
116 
132 
129 
136 
132 
144 

156 

155 
159 

.liiiiiiijiiiDUiiticiiili 
XXX':\iMi-XXX:. 

Full Open 

Close to half open 

Turn DV Valve to Full Close 

(1) V M 2 B bentonite pellets did not appear to be hydrated at surface. 
(2) Pressure fluctuates 
Calculation: 2" schd 40 pressure PVC has .0233021 linear feet per cubic foot (LFPCF) 
Example: 5,900 FPM x .0233021 (LFPCF) = 137.48 cubic feet per minute (CFPM) 
FPM = Feet Per Minute 
Test Date: 03-08-1993 By: Dana P. O'Dell 
PPM = parts per million 
FPM = feet per minute 
ET = Elapsed t ime 
PVC = polyvinyl chloride 

Note: Micro Tip has 10.6 eV lamp and was calibrated with isobutylene, as such MicroTip reading has a 
relative response of 1.78 to benzene, 2.25 to 1,2-dichorobenzene, and 1.91 to toluene 
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Table 7 
SVE Test VM-3A Data Summary 

Former Norfolk Manufactured Gas Plant Site 

Date 
03/08/93 

Stop 

. • • 

Elapsed 
Time 

(mlnu(es) 

0.00 
5 

20 
30 
40 
50 
60 
71 
75 
80 
90 
95 

: . : : . : : • : • : : : . : : : • • • : . : : : . • : • : , : 

Mi'Mm BlowerisgiSiss. 
:•;:•;:•; ; ; : - . ; : - ; : : . .FPM:?f ; f • •??• : :? • ; • • • • 

Influent : 

45 
60 
45 
60 

275 
245 
210 
650 

-
400 
540 
570 

EMIuent 

5,550 
555 

5,100 
5,200 
4,100 
4,100 
4,200 

900 

600 
510 
510 

C F P M 
Influent 

1.05 
1.40 
1.05 
1.40 
6.41 
5.71 
4.89 

15.15 

9.32 
12.58 
13.28 

Effluent 

129.33 
129.33 
118.84 
121.17 
95.54 
95.54 
97.87 
20.97 

-
12.98 
11.88 
11.88 

Extraction 
Well 

VM3A 
(Inches of Water) 

1.94 
1.94 
1.94 
1.94 

29.09 
30.19 
28.53 

-
-

67.87 
67.87 

-

: : . • : . : • • • : • . ; : : : : . • . : ; : : 

^i-MWZ;^:; 

0.05 
0.15 
0.15 

-
0.00 
0.00 

— 
0.00 
0.00 
0.00 

-

:• . . : : • • x 

V M 3 B : 

0.15 
0.15 
0.17 
0.28 
0.27 
0.27 

-
0.28 
0.27 
0.27 

-

. . - . . : : . : : : . . • . • . : . : : : ; • . : • . . : : ; • . • • 

.•; : ; : ;s;Monitb«-:WelU ;;?:-•• .̂• 
MW6; 

0.00 
0.04 
0.50 
0.00 
0.02 
0.02 

0.02 
0.02 
0.02 

VM2B 

0.00 
0.01 

0,005 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

. : . : • . • : . ; • • . 

S-VMiC:;;:;::; 

0.00 
0.00 
0.00 
0.05 
0.04 
0.02 

-
0.00 
0.03 
0.00 

-

x • : • • • : : : : : • • > • : > : : • • • : • . : : : • 

. : • • • : • . • : . : • • • : . ; . • ' . ' . • " 

*?;yM3B:-: 

_ 
0.02 
0.03 
0.00 
0.04 
0.04 
0.14 

-
0.075 

0.08 
0.07 

~ 

Micro TIF 
Readings 
in ppm 

556 
485 
424 
444 
408 
403 
400 
398 

-
383 
365 
382 

:i;:i|;:i;:-----biluitionP-\^^ 
•^ • • •v iM •^•?^ 

Full Open 

Turn Valve to half open 

Full Close 

Calculation: 2" schd 40 pressure PVC has .0233021 linear feet per cubic foot (LFPCF) 
Example: 5,550 FPM x 0.0233021 (LFPCF) = 129.33 cubic feet per minute (CFPM) 
Test Date: 03-08-1993 By: DanaP. OT)ell 
FPM = Feet Per Minute 
PPM = parts per million 
FPM = feet per minute 
ET = Elapsed time 
PVC = polyvinyl chloride 
Note: Micro Tip has 10.6 eV tamp and was calibrated with isobutylene, as such MicroTip reading has i 

relative response of 1.78 to benzene, 2.25 lo 1,2-dichorobenzene and 1.91 to toluene 

a:«>lUCTS\NORPOIJ«TABLES\VM3A.WK4 



Table 8 
Summary of OfT-site Well Data 

Former Norfolk Manufactured Gas Plant Site 

•.. : .wei i . ; - - -v 

l • • - N o . d j - " . 

217-066 

217-055 

217-050 

217-039 

217-037 

217-025 

217-008 

217-002 

Installation 
Date 

1980 

1969 

1965 

1943 (2) 

1955(3) 

unknown 

1938 

1966 

iiiiif^iiiiii: 

830 

773 

765 

106 

60 

135 

723 

75 

Depth of Screened 
Jntervai (feet) 

820-830 

740-773 

775-765 

91-106 

18-23 
35-50 

unknown 

703-723 

63-68 

Distance from 
Site (feet) 

5000 

5300 

4900 

8600 

4600 

3800 

3800 

4500 

;;;;;:;:;:;S|::;;::.i:;|0rigirta 

Compeco Cleaners 

1st and Merchants Bank Building 

Seldon Arcade Building 

Southern Materials Corp. 

Norfolk Contracting Company 

Champale Products Corp. 

Old Dominion Peanut Co. 

Norfolk General Hospital 

ii;*^--i--ii|t^iii(iite(l'^IJiS(^ 

Cleaning 

Unused 

Heating and Cooling 

Unknown 

Dewatering 

Process Water 

Abandoned? 

Heating and Cooling, 
Emergency potable supply 

Notes: (1) Virginia State Water Control Board Designation 
(2) Four Identical Wells 
(3) Two Identical Wells 

G:\PRJCTS\NORFOLK\TABLES\WELLDATAWK4 
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TABLE 9 
Rising Head Slug Test Results 

Former Norfolk Manufactured Gas Plant Site 

r\ 

MW-l 
MW-2 
MW-4 
MW-8 

MW-10 
MW-12 
MW-13 
MW-14 
MW-15 
MW-22 

'XXXb^MXX 
10/5/89 
10/5/89 
10/5/89 
10/5/89 
3/25/93 
10/5/89 
3/25/93 
3/25/93 
10/5/89 
3/25/93 

:;:;:::|;;;;;!||bi:|n^ 
iXX^lisii^nsXXk-, 

Fill/Sand 
Fill/Sand 

Sand 
Fill/Sand 

Sand 
Sand 

Fill/Sand 
FiiySand 
Fiiyciay 
Fill/Sand 

S^draiilic 
Cbiidtictivity f/d: 

9.92 
3.69 
1.87 
3.69 
0.96 
0.04 

45.36 
23.53 
15.31 
0.71 

Hydraulic;;;:: 
Coiiductiyity ciii/sec 

3.5x10 -3 X , 
1.3x10 -3 
6.5x10 ^ 
1.3x10 -3 
3.4x10 -̂  
1.4x10 -5 
1.6x10 -2 
8.3x10 -3 
5.4x10 -3 
2.5x10 "• 

^ 

f/day 
cm/sec 

G:\PRJCTS\NORFOLK\TABLES\SLUGTEST.WK4 
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Table 10 
Summary of Lower Sand Constant Rate Aquifer Test Results 

Former Norfolk Manufactured Gas Plant Site 

6; 

X 

Well ID 

MW-13B 
MW-13C 
MW-21B 
RW-24B' 
RW-25B 

|Mean 

T 
ftVmin 

0.07165 
0.009915 
0.07505 
0.002663 
0.06064 
0.04398 

S 

0.1879 
0.01352 
0.0006119 
0.01884 
0.0003869 
0.0443 

ft/day 
2.0635 
0.2856 
2.1614 
0.0767 
1.7464 
1.2667 

ft/day 
2.6222 
2.2753 
0.1059 
2.1255 
0.0488 
0.0774'= 

a Pumping Well 
b Vertical hydraulic conductivity of the confining unit 
c Average of MW-21B and RW-25B only 
T Transmisivity 
S Storage Co-efficiency 
Kh Horizontal hydraulic conductivity 
Kv Vertical hydraulic conductivity 
ft^/min square feet per minute 
ft/day feet per day 

G:\PRJCTS\NORFOLK\TABLES\TABLE10.DOC 
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Table 11 
Summary of Total BTEX and Total PAH Concentrations in Soils 

Former Norfolk Manufactured Gas Plant Site 

0, 
V, 

[Sample 

B-1 
B-1 
B-2 
B-2 
B-3 
B-3 
B-4 
B-4 
B-5 
B-5 
B-6 
B-6 
B-7 
B-7 
B-9 
B-9 
B-10 
B-10 

MW-10 

iciiiDepth;;:;*: 
x!mm::--

0-2 
4-6 
4-6 
2-4 
4-6 
2-4 
2-4 
4-6 
0-2 
0-2 
0-2 
4-6 
0-2 
4-6 
0-2 
4-6 
0-2 
4-6 
6 

Total BTEX 
(mg/kg) 

0.62 
77.1 
0.09 

— 

39.3 
115 
4.4 
213 
2.1 
4.4 
1.3 

15.4 
0.15 
ND 

88.3 
11.9 
0.54 
98 
211 

Total PAHs 
(mg/kg) 

64.2 
3,036 

64 
~ 

2,531 
1049 
199 
116 

2115 
31.8 
4.5 
86.7 
8.8 
3.3 
812 
21.4 
32.7 
655 

15143 

Total Cyanide 
(mg/kg) 

230 
10 
<1 
~ 

270 
36 
<1 
5 

840 
13 
<1 
17 
<1 
2 

130 
10 
<1 
1 

49 

0 / / 
\ 

M 

ND Not Detected 
Sample Not Collected 

Notes: 
1. No samples from Boring B-8 were submitted for analysis. 
BTEX - benzene, toluene, ethylbenzene, and xylene 
PAHs - Poly Aromatic Hydrocarbons 
mg/kg - milligrams per kilograms 
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Table 12 
Summary of Lead Concentrations in Soils 

Former Norfolk Manufactured Gas Plant Site 

liSampIili?; 

B-1 
B-3 

B-10 
MW-1 
MW-2 
MW-3 
MW-8 
MW-8 

MW-12 
MW-14 

Depth 
(feet) 

0-2 
4-6 
4-6 
2-4 
4-6 
2-4 
2-4 
4-6 
0-2 
0-2 

XiJomJmdXM-: 
••mWWm'xM 

385 
376 
56 
451 
534 
99 
757 
461 
47 
40 

EP Toxicity 
(mg/L) 

0.12 
<0.02 
<0.02 
0.26 
<0.02 
0.10 
0.58 
0.06 
<0.02 
<0.02 

Notes: 
Only Monitor Well and Soil Boring Locations for which 
metals analysis was completed are listed. 
EP-
mg/kg - milligrams per kilograms 
mg/L - milligrams per liter 

G:\PRJCTS\NORFOLK\TABLES\TABL 12. WK4 
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Page 1 of7 
TABLE 13 

SUMMARY OF DETECTED CONSTITUENTS IN GROUNDWATER 

FORMER NORFOLK MANUFACTURED GAS PLANT SITE 

NORFOLK, VIRGINU 
<\>5'-V -

M X U X X M W M X B W , 

Volatile Organics (ug/L) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Total BTEX (ug/L) 

Semivolatiles (ug/L) 
Non-PAH Compounds 

Phenol 
Benzyl Alcohol 
2-Methylphenol 
4-Methylphenol 
2-4,Dimethylphenol 
Benzoic Acid 
Dimethyl Phthalate 
bis(2-EthyIhexyl)phthaIate 
Diethylphthalate 
Di-N-octylphthalate 
Dibenzofuran 

'olynuclear Aromatic Hydrocarbons 

Naphthalene 
1^ Acenaphthene 
B Acenaphthylene 
^ Anthracene 

Phenanthrene 
Fluorene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
Indeno(l,2,3-cd)Pyrene 
Dibenzo(a,h)Anthracene 
2-Methyhiaphthalene 

Total PAHs (ug/L) 

Inorganics (mg/L) 
Cyanide, total 
Cyanide, free 
Lead 
Arsenic 
Chromium 
Barium 
Selenium 

|-;;;:fip:;:;:;p 

lic02Sr9(ii;^: 

<20 
<20 

<2q 
<20 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
60 

92 
82 

<10 
110 
240 

56 
230 
210 
110 
120 
<10 
42 

170 
42 
50 
14 
22 

1590 

< 0.010 
< 0.010 

0.13 
< 0.005 
< 0.020 

_ 
-

3-5-9i (1) 

< 1 
< 1 
< 1 
< 1 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
38 

71 
<10 
53 
46 

127 
32 
92 
73 
34 
39 
44 
12 
29 
12 
14 

<10 
11 

689 

<0.010 
< 0.010 
< 0.005 
< 0.005 
< 0.005 

_ 
-

02-01-94 

-
— 
-
-

-

_ 
— 
-
-
-
-
_ 
-
-
-
-

_ 
-
-
-
_ 
— 
-
— 
-
-
-
-
-
-
-
-
-

-

-
_ 
_ 
_ 
— 
_ 
-

#li|::S"":iiilMWifî ^^^ 
misMmi 

37000 
13000 
4700 

lOOOO 

64700 

130 
32 
32 
39 
26 
31 

<10 
<10 
<10 
<10 
<10 

3700 

15 
68 

<10 
48 
31 
11 
15 

<10 
<10 
<10 

<1(^ 
<10 
<10 
<10 
<10 
550 

4438 

0.68 
0.56 

< 0.050 
0.068 

0.03 

_ 

3-5-91 

-
-
-
-

-

_ 
-
-
-
-
-
-
-
-
-
— 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-
-
-
-
-
_ 
-

02-01-94(2) 

1500 (B) 
750 (B) 

1200 
2400 

3600 

<11 
<11 
<11 
<11 
< U 
<53 
<11 
3.7 
<11 
<11 
<11 

<11 
<11 
<11 
<11 
<11 
<11 
< U 
<11 
<11 
<11 
<11 
<11 
<11 
<11 
<11 
<11 
<11 

0 

0.29 
0.13 

0.008 
0.008 

< 0.010 
0.159 

< 0.002 

: - - ' ' ' - ' : : \ I W - 4 B ' •••'-'•••"'• \ 

10-25-90 (1) 

< 1 
< 1 
< 1 
< 1 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
< I 0 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

0.19 
0.1 

< 0.050 
0.01 

< 0.020 

— 
-

3-S-9I 

-
-
-
-

-) _ 

„ 

-
-
-
-
-
-
-
-
-
-

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-
-
-
-
-
-
-

2-01-94(2) 

90 
<1.4 

2 
8.2 

100.2 

< 10 (R) 
<10 

< 10 (R) 
< 10 (R) 
< 10 (R) 

<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<I0 
<10 
<10 
<10 
< 10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

0,1 
< 0.020 

< 0.0024 
< 0.0035 

< 0.010 
< 0.0333 
< 0.002 

(1) Level II reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
(2) Level III reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
< Not detected, reported as "less than (<) quantitation limit" 

Not sampled 
;) Detected in an associated blank at similar concentrations. Result qualified as non-detect. 
) Non-detect result qualified as unusable due to (Quality Assurance/Quality Control problems criteria 

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes 
ug/L Micrograms per Liter 
mg/L Milligrams per Liter 
PAH PolynuclearAromatic Hydrocarbons 



TABLE 13 (continued) 
SUMMARY OF DETECTED CONSTITUENTS IN GROUNDWATER 

FORMER NORFOLK MANUFACTURED GAS PLANT SITE 
NORFOLK, VIRGINLV 

Page 2 of 7 / - \ ^ 

p|i ; ' • ;• |;;||;;;;:;: • WELU Np;: • | ; | | | ; 

WX- ::S:;~i;:bATE 'SAMPLElii l i i 
Volatile Organics (ug/L) 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Total BTEX (ug/L) 

Semivolatiles (ug/L) 
Non-PAH Compounds 

Phenol 
Benzyl Alcohol 
2-Methylphenol 
4-MethyIphenol 
2-4,DimelhyIphenol 
Benzoic Acid 
Dimediyl Phthalate 
bis(2-EthylhexyI)phthalate 
Diethylphthalate 
Di-N-octylphthalate 
Dibenzofuran 

Polynuclear Aromatic Hydrocarbons 

Naphthalene 
1 Acenaphthene 
^ Acenaphthylene 
H Anthracene 
p Phenanthrene 

Fluorene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b)Fluorantfiene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
Indeno(l,2,3-cd)Pyrene 
Dibenzo(a,h)Anthracene 
2-Methylnaphthalene 

Total PAHs (ug/L) 

Inorganics (mg/L) 
Cyanide, total 
Cyanide, free 
Lead 
Arsenic 
Chromium 
Barium 

1 Selenium 

i?isii;;iii;;;;i;iiMwB8;s 
;10S25i90i;:; 

— 
— 
— 
-

-

_ 
— 
-
-
-
— 
_ 
-
-
-
— 

_ 
-
-
-
— 
— 
- . 
— 
-
— 
-
-
-
-
-
-
-

-

— 
— 
— 
-
-
-
-

MmiXar' 

< i 
2 

< 1 
1 

3 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
< I 0 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 
< 0.005 
0.0068 
< 0.005 
— 
-

02-01-94:(2> 

< 1 
< 1 
< 1 

3.3 

3.3 

<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
< I 0 
<10 
<10 
<10 
<10 
<10 

0 

< 0.020 
< 0.020 
0.063 

< 0.0035 
< 0.010 
0.589 

< 0.010 

§/s!m9XBmimxmx 
mXMd)̂  

<10 
97 

<10 
230 

^327 

46 
<2C 
<10 
<10 
<10 
<50 
<10 
<10 
< i d 
<10 
<10 

200 
88 

<10 
54 

170 
54 
60 
80 
38 
40 
36 
14 
60 
14 
16 

<10 
82 

1006 

1.7 
0.78 

< 0.050 
< 0.005 
< 0.020 
— 
_ 

3-5-91 

-

— 
-

-

_ 
— 
~ 

-
-
_ 
-
-
-
-

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-
-
-
-
-
_ 
-

02-01-94 (2) 

54 
1.5 (B) 

9.1 
6.4 

69.5 

13 
<10 
<10 
<10 
1.4 

<50 
<10 
1.5 
<10 
<10 
<10 

13 
13 

1.7 
8.9 
25 

7.3 
12 
18 

8.1 
7.5 
4.4 
3.3 
3.7 
<10 
<10 
<10 

11 

136,9 

1.7 
< 0.020 

0.00403 
0.0079 

0.032 
0.0741 
< 0.002 

' : .mwxM$mxiXXii^ "• ••• 
j<iii25-90;(i^ 

1600 
<40 

1400 
140 

3140 

17 
<20 
<10 
<10 

12 
<50 
130 
<10 
<10 
<10 
<10 

570 
130 
<10 
34 

120 
62 
40 
50 
20 
22 
16 

<10 
30 

<10 
<10 
<10 
160 

1254 

0.53 
0.5 

0.08 
0.007 

< 0.020 
-
-

3-5-91 

-
-
-
-

-

_ 
-
-
-
-
-
-
~ 
-
-
-

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-
-
-
-
-
-
-

02^1-94 (2) 

800 
150(B) 

610 
240 

1650 

4.2 
<10 
<10 
<10 
6.8 
<50 
<10 
<10 
<10 
<10 

12 

160 
120 

11 
35 

110 
52 
42 
73 
30 
28 
15 
17 
15 
15 
15 

7.6 
20 

765.6 

0.3 
0.13 

0.0824 
< 0.0035 

0.011 
0.15 

< 0.002 

(1) Level II reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
(2) Level III reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
< Not detected, reported as "less than (<) quantitation limit" 

Not sampled 
Detected in an associated blank at similar concentrations. Result qualified as non-detect. 
Non-detect result qualified as unusable due to Quality Assurance/Quality Control problems criteria 
Benzene, Toluene, Ethylbenzene, and Xylenes 

ug/L Micrograms per Liter 
mg/L Milligrams per Liter 
PAH PolynuclearAromatic Hydrocarbons 



TABLE 13 (continued) 
SUMMARY OF DETECTED CONSTITUENTS IN GROUNDWATER 

FORMER NORFOLK MANUFACTURED GAS PLANT SITE 
NORFOLK, VIRGINU 

teJofT .-

% 

l : , X M : - ! i m x E , SAiCipiEDE ;•••:-

Volatile Organics (ug/L) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Total BTEX (ug/L) 

Semivolatiles (ug/L) 
Non-PAH Compounds 

Phenol 
Benzyl Alcohol 
2-Mefliylphenol 
4-Methylphenol 
2-4,DimethyIphenol 
Benzoic Acid 
Dimethyl Phdialate 
bis(2-Ethylhexyl)phthalate 
Diethylphthalate 
Di-N-octylphthalate 
Dibenzofuran 

Polynuclear Aromatic Hydrocarbons 

Naphthalene 
Aceruphthene 

^ Acenaphthylene 
W Anthracene 
1 Phenanthrene 

Fluorene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b)Fluorantfiene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
Indeno(l,2,3-cd)Pyrene 
Dibenzo(a,h)Anthracene 
2-MethybiaphthaIene 

Total PAHs (ug/L) 

Inorganics (mg/L) 
Cyanide, total 
Cyanide, free 
Lead 
Arsenic 
Chromium 
Barium 

1 Selenium 

•-.... MW-13B • 

i0-25-90a> 

48000 
15000 
19000 
24000 

106000 

<240 
<24(^ 
<240 
<240 
<240 
<240 
<240 
<240 
<240 
<240 
4500 

320000 
47000 

9000 
29000 

130000 
39000 
28000 
40000 
21000 
23000 
16000 
5100 

16000 
5500 
4900 
1800 

220000 

955300 

0.16 
0.1 

< 0.050 
0.013 

< 0.020 
_ 
-

mmmi-'i 

-
-
-
-

-

— 
— 
-
-
-
— 
-
-
-
-
-

_ 
-
-
-
_ 
— 
-
-
-
-
-
-
-
-
-
-
-

-

-
-
_ 
_ 
-
_ 
-

d2r0i-M 

— 
— 
— 
-

-

_ 
— 
— 
-
-
-
— 
-
-
-
-

_ 
-
— 
-
— 
_ 
_ 
-
— 
— 
-
-
-
-
-
-
-

-

-
-
_ 
_ 
— 
_ 
-

;;;;::.:;;.;|:|1>-:||;;;MW^UG:.-;^ 

;ili2i^90ifii 

< 1 
20(B) 
17(B) 
45 (B 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<1C 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 

0.24 
0.006 

< 0.020 
_ 
-

3-5-91 (1) 

< 1 
2 
1 
3 

6 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 
< 0.005 
< 0.005 
< 0.005 

_ 
-

02-01-94 (2) 

1.2(B) 
1.4(B) 

1.3 
<3 

1.3 

<10 
<10 
<10 
< I 0 
<10 
<50 
<10 
<10 
<10 
5.3 
<10 

4.7 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
3.2 

7.9 

< 0.020 
< 0.020 

0.00243 
0.0035 
< 0.010 
0.0752 
< 0.002 

.:; .•jMWBwa;;:.::;;;;:;;;;:;̂ ^^^^ 

WiiMX 

8300 
<40 

1600 
<40 

9900 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
38 

360 
270 

36 
100 
280 
150 
140 
170 
<10 
90 
90 
40 

140 
40 
40 
10 

110 

2066 

0.53 
0.21 
0.05 

0.012 
0.02 

-
-

3-5-91 

-
-
-
-

-

— 
-
-
-
-
-
-
-
-
-
-

_ 
- . 
-
-
-
— 
_ 
-
-
-
-
-
-
-
-
-
-

-
-
-
_ 
-
-
-

02-01-94 (2) 

720 
100 (B) 

310 
170 

1200 

<10 
<10 
<10 
<10 
<10 
<50 
< 10 
<10 
<10 
<10 
4.3 

1000 
80 

3.7 
6.8 
29 
23 

7.2 
13 

3.3 
3.4 
<10 
1.5 

<10 
<10 
<10 
<10 
120 

1290,9 

0.13 
< 0.020 
0.003 

< 0.0035 
< 0.010 
0.0872 
< 0.002 

(1) Level II reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
(2) Level III reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
< Not detected, reported as "less than (<) quantitation timir 

Not sampled 
Detected in an associated blank at similar concentrations. Result qualified as non-detect. 

.) Non-detect result qualified as unusable due to Quality Assurance/Quality Control problems criteria 
TEX Benzene, Toluene, Etfiylbenzene, and Xylenes 

ug/L Micrograms per Liter 
mg/L Milligrams per Liter 
PAH PolynuclearAromatic Hydrocarbons 

^ ^ T E 



TABLE 13 (continued) 
SUMMARY OF DETECTED CONSTITUENTS IN GROUNDWATER 

FORMER NORFOLK MANUFACTURED GAS PLANT SITE 
NORFOLK, VIRGINL\ 

P-||i::;;:f;|;WELL:NCi... •; 
lillliliDATE'SAMPLED:•" '''"̂  
IVolatile Organics (ug/L) 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Total BTEX (ug/L) 

Semivolatiles (ug/L) 
Non-PAH Compounds 

Phenol 
Benzyl Alcohol 
2-MethyIphenol 
4-MethylphenoI 
2-4,Dimethylphenol 
Benzoic Acid 
Dimethyl Phthalate 
bis(2-Ethylhexyl)phthaIate 
Dietfiylphthalate 
Di-N-octylphthalate 
Dibenzofiiran 

Polynuclear Aromatic Hydrocarbons 

Naphthalene 
1 Acenaphthene 
1 ^ Acenaphthylene 
^ B Anthracene 
p Phenanthrene 

Fluorene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluonuithene 
Benzo(a)Pyrene 
Benzo(g,h,i)PeiyIene 
Indeno(l,2,3-cd)Pyrene 
Dibenzo(a,h)Anthracene 
2-Methyhiaphthalene 

Total PAHs (ug/L) 

Inorganics (mg/L) 
Cyanide, total 
Cyanide, free 
Lead 
Arsenic 
Chromium 
Barium 

1 Selenium 

t-MMmMi;^^^ 
;;iflt25-9&ay 

< i 
< i 
< i 
< i 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
20 

<10 
<10 
30 

<10 
12 
12 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

74 

0.52 
0.31 
0.26 

0.008 
< 0.020 

— 
-

3-5-91 (I) 

< 1 
< 1 
< 1 
< 1 

ô"-

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 

17 

27 
36 

<10 
37 

103 
23 
73 
71 
32 
38 
43 
14 
29 
13 
17 

<10 
<10 

556 

0.33 
0.05 

< 0.005 
< 0.005 
< 0.005 

-
-

02-01-94:0) 

1.3(B) 
1.4(B) 

< 1 
3.3 

C3:3 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
2.9 
<10 
<10 
<10 

<10 
1.3 

<10 
<10 
1.4 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

2.7 

0.18 
< 0.020 
0.664 

< 0.0035 
< 0.010 
0.374 

< 0.002 

im:MmmmMWt6:,,:.,-:''m^^rrm::--
WMimf'm 

<1 
< 1 
< 1 
< 1 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
< I 0 
< I 0 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 

<0.05 
0.007 
<0.020 

-
-

::;;3i5;9i;'* 

-
— 
-
-

-

_ 
— 
-
-
-
-
— 
-
-
-
-

_ 
-
-
-
-
_ 
-
— 
-
-
-
-
-
-
— 
-
-

-

-
-
-
_ 
-
-
-

62^1-94 a ) 

< 1 
11 (B) 

<1 
<3 

0 

>11 
>11 
>11 
>11 
> 11 
<56 
> 11 
>11 
>11 
> 11 
> 11 

>11 
>11 

>n 
>11 
>11 
>11 
> 1 
> 11 
>11 
>11 
>11 
> 1 
> 1 
>11 
>11 
>11 
> 1 

0 

< 0.020 
< 0.020 

0.00119 
< 0.0035 

0.051 
0.141 

< 0.002 

X X X X - ^'MW^M^M^Jf^^ -•'••••; 

;iMi5-9o;(i>: 

< i 
< i 
< i 
< i 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 

0.06 
< 0.005 
<0.020 

— 
-

•-^--MXX: 

— 
— 
-

. -

-

_ 
— 
_ 
-
-
-
_ 
-
-
-
-

_ 
-
-
-
_ 
— 
-
_ 
-
-
-
-
-
-
-
-
-

-

-
-
-
_ 
-
-
-

02-01-94(2) 

1.3(B) 
1.4(B) 

<1 
3.3 

3.3 

<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
< 10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.020 
< 0.020 
0.0034 

< 0.0035 
0.033 
0.042 

0,0047 

;. .t 

(1) Level II reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
(2) Level III reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
< Not detected, reported as "less than (<) quantitation limit" 

Not sampled 
Detected in an associated blardc at similar concentrations. Result qualified as non-detect. 
Non-detect result qualified as unusable due to Quality Assurance/Quality Control problems criteria 

EX Benzene, Toluene, Ethylbenzene, and Xylenes 
ug/L Micrograms per Liter 
mg/L Milligrams per Liter 
PAH PolynuclearAromatic Hydrocarbons 

^ f r i 



TABLE 13 (continued) 
SUMMARY OF DETECTED CONSTITUENTS IN GROUNDWATER 

FORMER NORFOLK MANUFACTURED GAS PLANT SITE 
NORFOLK, VIRGINL\ 

p - • .WELL-NO.,,:: .\ 

1-•:•:•.-.•• • -DATE SAMPLED-•••:. 

IVolatile Organics (ug/L) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Total BTEX (ug/L) 

Semivolatiles (ug/L) 
Non-PAH Compounds 

Phenol 
Benzyl Alcohol 
2-Methylphenol 
4-Methylphenol 
2-4,Dimethylphenol 
Benzoic Acid 
Dimethyl Phthalate 
bis(2-Ethylhexyl)phthalate 
Diethylphthalate 
Di-N-octylphthalate 
Dibenzofiiran 

Polynuclear Aromatic Hydrocarbons 

Naphthalene 
1 Acenaphthene 
1 ^ Acenaphthylene 
H Anthracene 
[ Phenanthrene 

Fluorene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)FIuoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
hideno( l,2,3-cd)Pyrene 
Dibenzo(a,h)Antfiracene 
2-MethyhiaphthaIene 

Total PAHs (ug/L) 

Inorganics (mg/L) 
Cyanide, total 
Cyanide, free 
Lead 
Arsenic 
Chromium 
Barium 
Selenium 

m§:fiim:-mmi^^ 
liM&90!(U 

< i 
< i 
< i 
< i 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 

<0.05 
0.03 

<0.020 

_ 
-

3-5-91 

-
-
-
-

-

_ 
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
_ 
-
-
-
-
-
-
-
-
-
-

-

_ 
_ 
_ 
-
_ 
_ 
-

02-01-94 (2y 

1.2(B) 
5.5 (B) 

<1 
<3 

0 

<10 
<10 
2.9 
2.7 
<10 
<50 
<10 
<10 
3.7 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.020 
< 0.020 
0.0063 

< 0.0175 
0.014 

0.0805 
0.0043 

;;|plii;:;;|-:S;-*;;:;iiMW^ 

mismm 

< i 
< i 
< i 
< i 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 

<0.05 
< 0.005 
<0.020 

— 
-

3-5-91 

-
-
-
-

-

_ 
-
-
-
-
-
-
-
-
"" 

_ 
— 
-
— 
-
-
_ 
-
-
-
-
-
-

' -
-
-
-

-

_ 
-
-
-
_ 
_ 
-

02-01-94 (2) 

1.2 (B 
1.3 (B 

<1 
<3 

0 

<11 
<11 
<11 
<11 
<11 
<50 
<11 
<11 
<11 
<11 
<11 

<11 
<11 
<11 
<11 
<11 
<11 
<11 
< U 
<11 
<11 
<11 
<11 
<11 
<11 
<11 
<11 
<11 

0 

< 0.020 
< 0.020 
0.0115 

< 0.0035 
0.026 

0.0559 
< 0.002 

'-,:kmyf-i9w^^ 
10-25-90 ( i | 

<1 
< 1 
< 1 
<1 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 
<0.05 
0.005 
<0.020 

-
-

3-5-91 

-
-
-
-

-

-
-
-
-
-
-
-
-
-
-

— 
-
-
-
— 
— 
-
-
-
-
-
-
-
-
-
-
-

-

-
-
-
-
-
-
-

02-01-94 (2) 

1 
1.2(B) 
1.3 (B) 

< 1 
<3 

0 

<11 
<11 
<11 
<11 
<11 
<50 
<11 
1.6 

<11 
<11 
<11 

<11 
<11 
<11 
<11 
<11 
<11 
<11 
<11 
<11 
<1I 
<11 
<11 
<11 
< 11 
<11 
<11 
<11 

0 

< 0.020 
< 0.020 

< 0.0024 
< 0.0035 

< 0,010 
0.0816 
< 0.002 

(1) Level II reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
(2) Level III reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
< Not detected, reported as "less than (<) quantitation limit" 

Not sampled 
Detected in an associated blank at similar concentrations. Result qualified as non-detect. 
Non-detect result qualified as unusable due to Quality Assurance/Quality Control problems criteria 

TEX Benzene, Toluene, Ethylbenzene, and Xylenes 
ug/L Micrograms per Liter 
mg/L Milligrams per Liter 
PAH PolynuclearAromatic Hydrocarbons 

^ B T I 



TABLE 13 (continued) 
SUMMARY OF DETECTED CONSTITUENTS IN GROUNDWATER 

FORMER NORFOLK MANUFACTURED GAS PLANT SITE 
NORFOLK, VIRGINIA 

Page 6 of 7, 

X Q 
' ^ 

[,. . , • • •WELL.NQv 

I-"•;'"..•: •' •;• b A T E ' S A M P L E D : . " -

Volatile Organics (ug/L) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Total BTEX (ug/L) 

Semivolatiles (ug/L) 
Non-PAH Compounds 

Phenol 
Benzyl Alcohol 
2-Methylphenol 
4-Methylphenol 
2-4,Dimethylphenol 
Benzoic Acid 
Dimethyl Phthalate 
bis(2-Ethylhexyl)phthalate 
Diediylphthalate 
Di-N-octylphtiialate 
Dibenzofuran 

Polynuclear Aromatic Hydrocarbons 

t Naphthalene 
^ Acenaphthene 
W Acenaphthylene 
1 Anthracene 

Phenanthrene 
Fluorene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
Indeno( 1,2,3-cd)Pyrene 
Dibenzo(a,h)Anthracene 
2-Methylnaphthalene 

Total PAHs (ug/L) 

Inorganics (mg/L) 
Cyanide, total 
Cyanide, free 
Lead 
Arsenic 
Chromium 
Barium 

1 Selenium 

;;;;;;|;:;;;;;:;i|;;:;.:>--v.:;!V^ 
•;itt^»90:(l>. 

<1 
<1 
< 1 
<1 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 

<id 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.020 
< 0.020 
<0.05 
0,011 
<0.020 

— 
-

3-5-91 (I) 

< 1 
< 1 
< 1 
< 1 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
< I 0 
<10 
< I 0 

0 

< 0.010 
< 0.010 
< 0.005 
0.0055 
< 0.005 

_ 
-

02-01-94(21: 

1.3(B) 
1.4(B) 

< 1 
<3 

0 

<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.020 
< 0.020 
0.057 

< 0.0035 
0.041 
0.693 

< 0.002 

u-:::i,mmi:-\i:%wmmmmmmmm 
l(W5i90(l) 

< 1 
< 1 
< 1 
<1 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

14 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

14 

< 0.010 
< 0.010 
< 0.050 
< 0.005 
< 0.020 

-

3-5-91 ( n 

<1(UJ) 
<1(UJ) 
<1(UJ) 
<1(UJ^ 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 
< 0.005 
< 0.005 
< 0.005 

_ 
-

02-01-94 (2) 

1.3 (B) 
1.4(B) 

< 1 
<3 

0 

<11 
<11 
<11 
<11 
<11 
<50 
<11 
1.1 

<11 
<11 
<11 

< 1 
< 1 
<11 
<11 
<11 
< 1 
<11 
< 1 
< 1 
<11 
<11 
< 1 
<11 
< 1 
<11 
< 1 
<11 

0 

< 0.020 
< 0.020 

< 0.0024 
< 0.0035 

< 0.010 
< 0.0333 

< 0.002 

':imX:;-MmiiJ>JP^^^-'i; 
WifXimM 

-
-
-
-

-

_ 
-
— 
- . 
-
-
-
-
-
-
-

_ 
-
-
-
-
_ 
-
-
-
-
-
-
-
-
-
-
"-

-

-
-
-
_ 
-
-
-

;:3-S-9i;(l) 

<1 
< 1 

< 
< 
0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
< 10 
<10 
<10 
<10 
<1C 
<10 
<10 
<10 
< I 0 
<10 
<10 
<10 

0 

< 0.010 
<0.010 
< 0.005 
0.005 

< 0.005 

_ 
-

02-01-94 (2) 

1.2(B) 
1.3 (B) 

< 1 
<3 

0 

<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
< 10 
<10 
< 10 
< 10 
<10 
<10 

0 

< 0.020 
< 0.020 
0.0293 

< 0.0035 
0.043 
0.141 

< 0.002 

^ R ) 

(1) Level II reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
(2) Level III reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
< Not detected, reported as "less than (<) quantitation limit" 

Not sampled 
Detected in an associated blank at similar concentrations. Result qualified as non-detect. 
Non-detect result qualified as unusable due to Quality Assurance/Quality Control problems criteria 

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes 
ug/L Micrograms per Liter 
mg/L Milligrams per Liter 
PAH PolynuclearAromatic Hydrocarbons 
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TABLE 13 (continued) 
SUMMARY OF DETECTED CONSTITUENTS IN GROUNDWATER 

FORMER NORFOLK MANUFACTURED GAS PLANT SITE 
NORFOLK, VIRGINU 

Pi:;;-p;:;^"| | | |^yi*T^ 

Volatile Organics (ug/L) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Total BTEX (ug/L) 

Semivolatiles (ug/L) 
Non-PAH Compounds 

Phenol 
Benzyl Alcohol 
2-Methylphenol 
4-Methylphenol 
2-4,Dimethylphenol 
Benzoic Acid 
Dimethyl Phthalate 
bis(2-Ethylhexyl)phthaIate 
Diethylphthalate 
Di-N-octylphdialate 
Dibenzofuran 

Polynuclear Aromatic Hydrocarbons 

Naphthalene 
Acenaphthene 

1 ^ Acenaphthylene 
^ S Anthracene 

Phenanthrene 
Fluorene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
Indeno(l,2,3-cd)Pyrene 
Dibenzo(a,h)Anthracene 
2-Methyhiaphthalene 

Total PAHs (ug/L) 

Inorganics (mg/L) 
Cyanide, total 
Cyanide, free 
Lead 
Arsenic 
Chromium 
Barium 
Selenium 

"•MW-21B •••• 

10-25-90 

-
— 
-
-

-

_ 
— 
-
-
-
-
-
-
-
-
-

_ 
-
-
-
-
— 
— 
-
-
-
-
-
-
-
-
-
-

-
-
— 
— 
-
— 
-

3-5-91 (1) 

< 1 
< 1 
<1 
<1 

0 

<10 
<20 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 

<10 
< I 0 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0 

< 0.010 
< 0.010 
< 0.005 
< 0.005 
< 0.005 
-
-

02-01-94(2) 

1.2 (B; 

1.3 (B; 

< i 
<3 

0 

< 10 ((R) 
< 10 ((R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 50 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 

< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 
< 10 (R) 

0 

< 0.02C 
< 0.02C 

< 0.0024 
< 0.0035 

< 0.010 
0.0367 
< 0.002 

% . 

/m. 

Level II reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
Level III reporting package, data not validated by Geraghty & Miller Quality Assurance/Quality Control Department 
Not detected, reported as "less than (<) quantitation limit" 
Not sampled 
Detected in an associated blank at similar concentrations. Result qualified as non-detect. 
Non-detect result qualified as unusable due to Quality Assurance/Quality Control problems criteria 
Benzene, Toluene, Ethylbenzene, and Xylenes 

5g/L Micrograms per Liter 
mg/L Milligrams per Liter 
PAH PolynuclearAromatic Hydrocarbons 

(1) 
(2) 
< 

(B) 

^ 
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TEST PIT LOGS 
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GERAGHTY & MILLER, INC. O 



^-^/r 

• % 

i/ X A 
•7 \ ' i : 

^ ' //<^ 

mfsX^ 

TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 1 - r2.3.4) 

Date JULY 17.1989 

TP-1 

Depth (Ft.) 

n ' 

1 1 

1 » 

-1 # 

J 

J 1 ' 

"̂  ' 

r ' 

1 ' 

n ' 

n' 
J 

• \ - \ ' 

11 

1 -. / 
L t . 

Description 

ToDsoil, brown, root zone with veaetation. 

Fill, liaht tan. sand, medium arained. 

Fill, dark brown, cobbles, bricks and varied 
debris. 

Fill, black and brown, wooden beams, bricks 
and varied debris; bottom of tank impoundment; 
wet; slight coal tar odor. 

Bottom of excavation 4.0' 



0, X ' .X 
X . 

TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 1-5. 1-6 

Date JULY 17.1989 

TP-2 

Depth (Ft.) 

n' 

1 / 

-> / 

- t ' 

A ' 

cr / 

r 1 

-T / 

n' 

/-> # 

in' 

^ ^ ' 
XX 

T I / 
XA. 

Description 

Fill, coarse gravel and sand with brick 
fraaments; moist. 

Concrete foundation 0.75' 



TEST-PIT LOG 
' ^ 

i M 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 1 - f7.8.9l 

Date JULY 17.1989 

TP-3 

Depth (Ft.) 

n' 

1 » 

2' 

T ' 

A ' 

1^ ' 

6' 

•7 ' 

n ' 

9' 

10' 

1 1 ' 
XX 

Description 

Topsoil, aravel. root zone with veaetation. 

Fill, dark brown, silt and fine sand with brick 
fragments. 

Fill, large concrete slabs, brick fragments, 
wooden beams, and varied debris; oil staining 
and oily sheen; strong hydrocarbon odor. 

Holder bottom 6.5' 



/ N j 

TEST-PIT LOG "V-C 
/ 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 1 - flQ - 13^ 

Date JULY 17.1989 

TP-4 

Depth (Ft.) 

n' 

1 / 

' > ' _ 

1' 

f \ ' 

=. 1 

fi' 

7' 

n' 

O ' 

in' 

1 1 ' 

1 ' ^ ' 

Description 

Topsoil, liaht brown, gravel, root zone. 

Fill, light brown, sand with brick fragments. 

Fill, black, ash layer with brick fragments; 
coal-tar odor. 

Fill, liaht aray. sand; coal-tar odor. 

Sand, some silt, moist; oil stained; strong 
coal-tar odor. 

Bottom of excavation 7.0' 



N j 

TEST-PIT LOG Xi 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 1 - fl4 - 18) 

Date JULY 17.1989 

TP-5 

Depth (Ft.) Description 

10' 

11' 

12' 

Sand, aravel. and pavement. 

Fill, black, wood, brick and varied debris; 
tar coated; strong coal-tar odor. 

Coal tar, black, high plasticity; strong 
coal-tar odor. ____^_^ 

Steel holder bottom 4.25' 



^> 

TEST-PIT LOG 

5 " 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 1 - fl9 - 21) 

Date JULY 17.1989 

TP-6 

Depth (Ft.) Description 

10' 

11' 

12' 

Coal tar. 

Fill, gray, sand and gravel with brick and 
concrete fragments; moist; coal-tar odor. 

Fill, black, sand and coal tar grading to 
coal tar at base. 

Steel holder bottom 5.0' 

NOTE: Wall of the relief holder was exposed 
in northern end of pit. 



TEST-PIT LOG 

X 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 1-f22-25).2-A 

Date JULY 18.1989 

TP-7 

Depth (Ft.) Description 

10' 

11' 

12' 

Coal tar, stiff. 

Fill, light tan to dark brown, coarse sand 
with angular brick and granite cobbles; moist; 
slight coal-tar odor. 

Fill, black, sand and coal tar grading to 
coal tar at base. 

Steel holder bottom 5.5' 



* - ' / % • > 

TEST-PIT LOG 

XMX 

'<X^ % , i . 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2 - fB.1.2) 

Date JULY 18.1989 

TP-8 

Depth (Ft.) 

n' ... 

1 / 

1 / 

"1' 

4' 

c; t 

6' 

7 ' 

n' 

o' 

in' 

1 1 ' 

1 I / 

Description 

Fill, light gray, medium sand; moist; slight 
coal-tar odor. 

Fill, bricks, concrete and varied debris; 
coal-tar odor. 

Fill, wood and concrete; oil and coal-tar 
staining; oily sheen on water in pit. 

Bottom of excavation 6.0' 

J 

NOTE: Top of concrete wall for Holder #2 is 
approximately 4 feet below grade. 



TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2 - f3 - 7) 

Date JULY 18.1989 

TP-9I 

Depth (Ft.) 

n' 

1 ' 

-.' 

T ' 

A 1 

4 -

r, 1 

7 ' 

n ' 

r \ l 

•\ •\ 1 

XX 

Description 

Topsoil and pavement. 

Fill, varied debris; oily sheen on 
water surface; strong odor. 

Holder bottom 7.1' 

NOTE: Top of concrete holder wall encountered 
at 1.5', bottom of wall is at 6.5'. 
Wall constructed of 12" concrete with 
slab bottom, externally supported by 
timbers. 



</ 

% . 
/ 

X 
% 

TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2 - (3 - 7) 

Date JULY 18.1989 

TP-9E 

Depth (Ft.) Description 

10' 

11' 

12' 

Topsoil. 

Fill, black and brown, ash and cinders with 
medium sand lenses. 

Silty sand, gray; oil stained; hydrocarbon odor. 

Bottom of excavation 9.4' 



TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2 - (8.9) 

Date JULY 18.1989 

TP-10 

Depth (Ft.) Description 

10' 

11' 

12' 

Topsoil and concrete. 

Fill, fine sand and silt. 

Fill, cinder and ash; 
water surface 

oily sheen on 

Bottom of excavation 6.0' 



(-':;. 

TEST-PIT LOG ^!^X 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2- flO-11) 

Date JULY 18.1989 

TP-11 

Depth (Ft.) Description 

10' 

11' 

12' 

Topsoil, root zone. 

Concrete. 

Fill, light tan and orange, medium sand, 
thinning to the southeast. 

Fill, black, brick and cinders; oily sheen; 
strong odor. 

Fine sand, little silt, light blue; root 
fragments. __^_ 

Bottom of excavation 9.0' 

GERAGHTY & MILLER, INC. O 



Oy 

TEST-PIT LOG 
* v . 

»M Y 
• : ^ : . -

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2 - (12-14) 

Date JULY 18.1989 

TP-12 

Depth (Ft.) 

n ' 

1 ' 

• ^ ' 

1 ' 

A ' 

c # 

r, 1 

7 ' 

n 1 

n t 

in' 

1 1 / 

XX 

1 "̂  ' x^ 

Description 

Fill, brown, medium sand, trace clay; moist. 

Fill, black, cinders and brick; moist; oil 
stained; hydrocarbon odor. 

Fill, gray, fine sand; moist; slight 
hydrocarbon odor. 

Fill, black, cinders and refuse; oily sheen 
on water surface; slight coal-tar odor. 

Bottom of excavation 7.5' 

GERAGHTY & MILLER, INC. %,^ 



TEST-PIT LOG m.. 
/ - X ^ 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2-15. 2-16 

Date JULY 18.1989 

TP-13 

I 

Depth (Ft.) 

n' 

1 ' 

2' 

3' 1 

/I ' 

c; ' 

r, ' 

-7 » 

n' 

n ' 
y 

in' 

XX 

L i . 

Description 

Topsoil. 

Fill, liaht brown, sand with small cobbles. 

Fill, black, varied debris and ash; moist. 

Fill, tan, sand with brick and cobbles; moist. 

Fill, refuse including bottles, shoes, and 
shells; oily; strong hydrocarbon odor. 

Bottom of excavation 8.7' 

GERAGHTY & MILLER, INC. \ i 



9 J > % 

TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

P h o t o IDs # 2 - ( 1 7 - 1 9 ) 

D a t e JULY 18 .1989 

TP-14 

Depth (Ft.) 

n' 

1 ' 

-. / 

1 ' 

4' 

r / 

r ' 

7 ' 

8' 

1' 

in' _ 
xu — 

1 1 ' 

^ ' > ' 
L i . 

Description 

Topsoil. 

Fill, brown, sand and gravel; moist. 

Fill, black, cinders and brick fragments. 

Fill, dark gray, medium fine sand; moist; 
oil stained. 

Fill, wood, bottles, and varied debris; oil 
saturated in spots; strong hydrocarbon odor. 

Bottom of excavation 8.0' 

GERAGHTY & MILLER, INC. o 



C/'-

% 
TEST-PIT LOG 

.^X' 
Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2 - (20-22) 

Date JULY 18.1989 

TP-15 

Depth (Ft.) 

n' 

1' 

-̂  # 

3' 

4' 

cr f 

(-, ' . 

7 ' ... ... 

n ' 

n' 

in' .... 

1 1 ' 

12' 

Description 

Topsoil 

Fill, black, cinder blocks and sand; 
coal-tar odor. 

Fill, light brown, sand and brick fragments. 

Fill, shell fragments; oil stained. 

Fill, cinders and refuse; oily sheen on water 
surface; hydrocarbon odor. 

Bottom of excavation 12.0' 

GERAGHTY & MILLER, INC. O 



% . . . 

TEST-PIT LOG m y 
Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 2 - (23-25) 

Date JULY 18.1989 

TP-16 

Depth (Ft.) 

n' 

1 ' 

'I # 

4' 

r ' 
Ci 

8' 

n / 

T n » 
lU 

XX 

LZ 

Description 

Fill, yellowish brown, sand and asphalt. 

Fill, dark brown, sand, bricks and rubble; 
hydrocarbon odor. 

Fill, black, cinders and varied debris; 
railroad bed with track and ties; oily sheen 
on water surface; hydrocarbon odor. 

Bottom of excavation 8.0' 

GERAGHTY & MILLER, INC. o 



TEST-PIT LOG 

(y<) 

'm 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 3 - (A.B.I) 

Date JULY 18.1989 

TP-17 

Depth (Ft.) 

n' 

1 ' 

2' 

1 ' 

1 ' 

5' 

6' 

7 ' 

n / 

1 /> # 

t r-. t 

Description 

Topsoil. 

Fill, brown, medium fine cinders. 

Fill, arayish black, medium fine sand; moist. 
Fill, brown, medium fine, cinders. 

Fill, black, brick and rubble; slight 
hydrocarbon odor. 

Fill, white/brown, partially incinerated ash. 

Fill, black, rubble; oily sheen on water 
surface; hydrocarbon odor. 

Bottom of excavation 9.5' 

GERAGHTY & MILLER, INC. \ i 



Ci 
^/n^ 

TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

P h o t o IDs # 3 - 2 . 3-4 

D a t e JULY 18 .1989 

TP-18 

Depth (Ft.) 

n' 

1' 

-i / 

-\ ' 

ll' 

q > 

c t 

1 ' 

n ' 

T 

in' 

1 1 ' 

1 "^' 

Description 

Fill, tan, medium sand, gravel and asphalt. 

Fill, gray/tan, medium sand. 

Fill, black, sand and brick fragments; 
hydrocarbon odor. 

Fill, black, refuse and timbers with some sand 
and clay; oily sheen on water surface. 

Bottom of excavation 7.5' 

GERAGHTY & MILLER, INC. o 



TEST-PIT LOG 

0^ ^ --

Project CITY OF NORFOLK / VEPCO PhotO IDs # 3-4. 3-5 

Location NORFOLK. VIRGINIA Date JULY 18.1989 

TEST-PIT IDENTIFICATION TP-19 

Depth (Ft.) 

n ' 

1 / 

1' 

1 ' 
J 

A ' 

•^ ' 

r t 

7 ' 

n ' 

n ' 
J 

in' XU 

1 1 ' XX 

12 

Description 

Topsoil. aravel and sand. 
Medixim fine sand with medium gravel, dark 
brown and black. 

Sand, dark gray to black, some silt with 
cobbles; oil stained soils surrounding two 
pipes at 1 - 2 feet below ground surface; 
strong hydrocarbon and coal-tar odors. 

Bottom of excavation 3.5' 

GERAGHTY & MILLER, INC. \ i 



0,y. 

TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 3-6. 3-7 

Date JULY 19.1989 

TP-20 

Depth (Ft.) 

n' 

1 / 

2' 

3' 

/I ' 

"=; ' 

rt' 

7 ' 

n' 

n ' 

10' 

1 1 ' 
XX 

12' 

Description 

Topsoil, root zone. 

Fill, gray/brown, gravel and medium sand. 

Fill, dark brown, medium sand, little aravel. 

Fill, varied debris and cobbles; railroad track 
and bed; oil stained; hydrocarbon odor. 

Bottom of excavation 3.0' 

GERAGHTY & MILLER, INC. o 



TEST-PIT LOG 
•x T 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 3 - (8-10) 

Date JULY 19.1989 

TP-21 

% • 

Depth (Ft.) Description 

9' -

10' 

11' 

12' 

Topsoil. medium sand and gravel, root zone. 

Fill, tan, medium sand. 

Fill, gray, mediun sand; oil stained; strong 
coal-tar odor. 

Fill, black, coal tar mixed with sand, little 
silt; timbers and concrete foundation at base 
of pit; strong coal-tar odor. 

Bottom of excavation 7.0' 

NOTE: l"-2" pipes in pit contain black coal tar. 

GERAGHTY & MILLER, INC. \ i 



TEST-PIT LOG m% 
Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 4-1. 4-2 

Date JULY 19.1989 

TP-22 

7 

Depth (Ft.) 

n' 

1 / 

-> / 

T ' 

4' 

cr / 

r.' 

7 ' 

n ' 

n ' 

^ ' > ' 
LZ 

Description 

Topsoil, root zone. 

Fill, brown, medivun sand, some aravel. 

Coal tar, black; strong coal-tar odor. 

Fill, gray, black and tan, medium sand; oil 
stained; oily sheen on water surface; strong 
hydrocarbon odor. 

Bottom of excavation 8.4' 

NOTE: Calcereous marine sediments replace sand 
layer in the southern end of the pit. 

NOTE: 10" clay tile drain pipe present at 7' 
below ground surface. 

GERAGHTY & MILLER, INC. ^> 



c. 
TEST-PIT LOG 

' % 

• I - I . 
Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 4 - (A.B.3) 

Date JULY 19.1989 

TP-23 

-'• I'-^'r 

Depth (Ft.) 

n' 

1 / 

-1 # 

-\' 

A ' 

cr i 

r ' 

-T » 

n 1 

9' 

XU 

11' 

1 1 ' ... 

1^ 

Description 

ToDsoil. asphalt and aravel. 

Fill, brick, rubble and varied debris; 
sheen on water surface. 

Holder bottom. 

oily 



(2. 
TEST-PIT LOG ' x X 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 4 - (4 - 6) 

Date JULY 19.1989 

TP-24 

'•"Xi 

Depth (Ft.) 

n ' 

1' 

- 1 1 

3' 

A. ' 

cr t 

6' 

T » 

n' 

9' 

i n ' 

1 1 ' 

XX 

Description 

ToDsoil. tan. medium aravel. 
Fill, black, sand; varying in thickness; coal-
tar stained; strona coal-tar odor. 

Fill, brown, coarse cinders and brick fragments 
with root and plant debris. 

Fill, black, coarse cinders with medium sand 
and silt; oil stained. 

Fill, wood, brick fragments and refuse; oil 
stained; strong hydrocarbon odor. 

Bottom of excavation 9.0' 

GERAGHTY & MILLER, INC. i> 



TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 4-7. 4-8 

Date JULY 19.1989 

TP-25 

Depth (Ft.) 

n ' 

1' 

2' 

3' 

4' 

5' 

6' 

7' 

8' 

9' 

10' 

11' 

12' 

Description 

Topsoil, dark brown, medium sand and gravel. 

Clayey silt, light gray. 

Bottom of excavation 10.0' 

GERAGHTY & MILLER, INC. o 



TEST-PIT LOG 7 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs 4-9. 4-10 

Date JULY 19.1989 

TP-26 

Depth (Ft.) 

n ' 

1 ' 

1 / 

3' 

A ' 

S ' 

Cv ' 

7' 

r t ' 

n' 

in' 

1 1 ' 

1 "̂ ' 

Description 

Asphalt. 

Fill, dark brown, cinders. 

Fill, light gray and tan, sand with brick 
fragments and cobbles, little clay. 

Fill, refuse. 

Sand, light gray and tan, medium grained with 
little silt and silty clay lenses; slight oily 
sheen on water surface; hydrocarbon odor. 

Bottom of excavation 7.0' 

GERAGHTY & MILLER, INC. \ i 



^ 

TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Photo Ids # 4-(11.12). 5-(A.1.2). 6-(A. 1.2.3.4) 

Location NORFOLK. VIRGINIA Date JULY 19. 1989 

TEST-PIT IDENTIFICATION TP-27 

Depth (Ft.) 

n' 

1 ' 

^ # 

T ' 

A t 

C » _ 

r. t 

7 ' 

n' 

n ' 

in' 

1 1 ' 
XX 

1 7 ' 

Description 

Sand and aravel. hard packed parkina area. 

Concrete, two foundation pads; strong hydro
carbon odor at first pad. 

Fill, black and brown, medium sand with medium 
to coarse cinder and brick fraaments. 

Sand, light gray, medium to coarse grained. 

Bottom of excavation 5.8' 

GERAGHTY & MILLER, INC. o 



TEST-PIT LOG 
•X. 

Project CITY OP NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

Photo IDs # .5=1. 

TEST-PIT IDENTIFICATION 

Date JULY 19.1989 

TP-28 

Depth (Ft.) 

n' 

1 / 

-1» 

? ' 

A ' .... 

=: 1 

r. 1 

7 ' 

n' 

r\ 1 

in' 

1 1 ' 
XX 

1 7 ' 

Description 

Pavement, brown, with medium sand and aravel. 

Fill, dark gray, medium sand and some brick 
fragments; railroad tracks; oil stained. 

Fill, grayish brown, sand and refuse including 
wood, bricks and varied debris; slight oily 
sheen on water surface; hydrocarbon odor. 

Bottom of excavation 9.0' 

GERAGHTY & MILLER, INC. o 



TEST-PIT LOG 
% ^ ^ ^̂ dzm 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

P h o t o IDs # 5 - 4 . 5-5 

Da te JULY 19 .1989 

TP-29 

Depth (Ft.) 

n ' 

1 ' 

'> 1 

- \ I 

^ ' 
4 

=: ' 

r ' 

-T / 

n ' 

/-v 1 

y 

XU 

1 1 ' 
XX 

LA 

Description 

ToDsoil. root zone. 

Fill, reddish brown, medium coarse cinders and 
brick fragments; moist. 

Fill, black to gray, medium sand and coal tar; 
strong hydrocarbon odor. 

Silt and clay, black to gray; oil stained; 
hydrocarbon odor. 

Sand, gray and tan, medium grained; oil 
stained; slight hydrocarbon odor. 

Bottom of excavation 8.0' 

GERAGHTY & MILLER, INC. \ i 



TEST-PIT LOG 

Project CITY OF NORFOLK / VEPCO 

Location NORFOLK. VIRGINIA 

TEST-PIT IDENTIFICATION 

Photo IDs # 5-6. 5-7 

Date JULY 19.1989 

TP-30 

Depth (Ft.) Description 

10' 

11' 

12' 

Topsoil, root zone. 

Fill, light gray/white, ash with some 
medium sand. 

Fill, reddish brown, medium coarse cinders 
with sand. 

Fill, black, refuse with ash, sand, 
and cinders. 

Bottom of excavation 11.0' 

GERAGHTY & MILLER, INC. o 
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.^•rGERAGHTY 
(̂ MILLER. INC. 

Ground'Water Conswtants 

SAMPLBCORE LOG 
Bofinq/Wrtl SB-1 PmjartyNn C i t y o f N o r f o l k / V e p c o MD057.01 

7) 
.oL 1 X' MM: 

Site 
Location N o r f o l V . V i r g i n i a 

Oriliina DrBiina 
fitflft^ 7 / 2 0 / 8 9 C o m ^ t f l d 7 / 2 0 / 8 9 

X W 

Type of Sample/ 
Total Depth Drilled I'Jt- s feet Hole Diameter ^ . 5 inches Coring Device s p l i t spoon 
Length and Diameter 
of Coring Device 2 " x 2 4 " Samrrtno IntamiH c o n t i n u o u s ^ ^ 

Land-SutfacaEiev. .feet Q Surveyed Q Estimated Datum. 

Dritting fluid Used w^r." 

c S L n r Steven's D r i l l i n g 

Prepared 

DrflBnq Method Ho H o w Stem Auger 

.DriHer. Mike HiUpBf Mike 

By. Chris Havlicek watjhT'l^Olbs Drop_5i_ inches 

Depch I n t e r r a l Blows per 
(feec) Sampled 6 Inches Descr lpc lon 

0 — 

20 — 

25-

30 

35 — 

/l-(S 
13 

Fill, medium sand, and medium cinders, black; 
slight hydrocarbon odor 

3-H 

a-a. 

Fill, medium sand with little siit; some 
shell frags., tan/grey; strong hydrocarbon 
-odor '. . 

! ^ 

?r.-/ 
%-'L 

%-% 

1̂-1-1 

Debris, with wood, brick, and shell fragments 
little silt and clay; heavily stained; slight 
hydrocarbon odor. * 

•Sandy clay, with plant fragments,tan/grey 

Bottom of Boring 14.5' 

GEKAGH1 \ d iVULLER, INC. ^ ^ 



AmrCERAGKTY 
<y MILLER. INC. 

Ground-Water Coasuuams 

SAMPLeCORFLOG 
BaringMeU.aa=2___Project/No. City of Norfolk/Vepco MDG57.01 
Site 
Location Norfolk, V i r g i n i a 

•m 

t S # ^ 

.P89O. 

A 
_i ni yX/A,: 

§ S S 7/20/89 n!S. t«>n7/20/89 

Type of Sample/ 
Total Depth Drilled J i feet Hole Diameter iL j__ inches CoringDevice s p l i t spoon 
Length and Dianmer 
of CoringDevice 2"x24" SanmfaiqhitBivBt continuous feet 

l-and-SurfaceElev. .feet a Sufveyed D Estimated Datum. 

DriUingFhjtdUsed ^ ° ° ^ 

qhovPTig n r i l l i n g 

DriHtnaMnthnrt Hollow Stem Auger 
Drflling 
ContraoDr. 
iTSpBfBQ 
By Chris Havlicek-

DriHar Mike HrtpBT Mike 

. W r t K l i i £ l ^ D S T 5 L _ . i n c h e 8 

Oepch Interval Blows per 
(feet) Sampled 6 Inches Description 

1 5 — 

20 — 

2 5 — 

3 0 — — 

L i 35 

Fill, medium sand with some brick and shell 
fragment; black staining; hydrocarbon odor. 

I-l 
J-6 

3-i 

Fill, medium sand with little gravel and 
silt, tan; black staining; slight hydro
carbon odor. 

Debris layer, wood, brick and shell frags. 

Clay with little root frags., dark grey 

Bottom of Boring 14' 

GERAGHT̂ î  & NHLLCR, INC. o 



>4BrGERAGim' 
'•g* MILLER. INC. 

Ground. Water Consuaann 

SAMPLE/CORE LCX3 
BoringWe«_SBll__Project/No. City of NOrfolk/Vepco MD057.01 

T ^̂ f̂ . 
0,0, '- , 

.Page_J_j£if..Ji 
Site 
Location Norfolk. V i rg in ia §S!S 7/20/89 Driving •k//'"Y 

Com^tad 7/20/89 

Type of Sample/ 
Total Depth Drilled _ L i _ _ _ feet Hole Diameter i L i l . ^ inches CoringDevice s p l i t spoon 
Length and Diameter 2"v24" 
of Coring Device Saimtmn tmwvm cont inuous feet 

Land-Surface Eiev. . n : .feet a Surveyed D Estimated Datum. 

None Drilling fluid Used 
Drnling 
Contraaor S t even ' s D r i l l i n g 
Prepared 
By 

nrmnnM«.ttinri H o l l o w Stem Auger 

nriHar ^ i k e . I lotpor. Mike 

Chris Havlicek 
Hammer. 
.WeighL UOlbs Pmp 42 inches 

Depth Interval Blows per 
(feet) Sampled 6 inches Description 

10-

1 5 — 

20 — 

2 5 — — 

30-

35 — 

?-3 
4-^ 

MoH 

L-i. 

I i . 

wort 

VMR 

Fill, medium sand, tan to dark brown, little 
wood and cinders, some staining, slight ordor 

Fill, brick, wood and shell frags, with 
medium sand, black staining 

Clay with reed fragments, grey 

Uottom or Uoring ii' 

GERAGHTY & mLLEK, INC. %,^ 



^•rGERAGHTY 
(S? MILLER. INC 

Ground-Water Consultants 

SAMPLeCX3RE LOG 
Boring/Well_§SliL_Project/No. C i t y of N o r f o l k / V e p c o MD057.01 

• 

Site 
Location N o r f o l k . V i r g i n i a .SSS 7/20/89 

1—^^XfX 
Drilling 

. Completed _ 7 / 2 0 / 8 1 
Type of Sample/ 

Total napth Dtfltod 1 S fawt Hola Diamawf 4 .5 inr*ipc CoringDevice s p l i t spoon 

l_ength and Diameter 2 " x 2 4 " 
ofCoring Device Sampling Imaniaicont i n u o u s feet 

Land-SurtaceEiev. 

Drilling fluid Used 

Drilling 
Contractor. 
Prepared 
By 

.feet D Survey D Estimated Datum. 
None 

S t e v e r t ' s D r i l l i n g 

nrilHfqMwWinri Hollow Stem Auger 

.Driller. Mike .Helper. Mike 

C h r i s H a v l i c e k 
Hammer Hammer 
Wniqht U O l b s Drop ^2 inches 

Depth I n t e r v a l Blows p e r 
( f e e t ) Sampled 6 I n c h e s 

1 5 — 

20 — 

2 5 — — 

30 — 

35 1 J 

3-H 
W-3 
S"-6 
7-7 

fc-7 
«-7 

S-3 

5-*/ 
5-3 

t ̂  
WOff, 

73" 

Description 

Fill, medium sand with brick and shell 
frags., tan to dark brown; black staining 

Sand, fine grained, light tan grading to 
orange 

Sand, tine grained with little silt, grey; 
lense of fine white sand 

Clav with little silt, grey 

Bottom of Boring 15' 

GERAGHI V 6 MILLER, INC. \ i 



.^•rGERAGHTY 
/<^ MILLER. INC. 
Ground-Waier Consuuants 

SAMPLeCORE:LOG 
Boring/Wrtl SB-5 Prryirr/Nn Ci ty of Norfolk.Vepco MD057.01 
Site 
Location Norfolk, V i r g i n i a 

Driiiing 
.Started 7/20/89 

PageJ : 
umnng 

.CompieMd. in^iz^ 
X 

Total Depth Drflied J J . 
Length and Diameter 
QfCnringOflwiea 2 " x 2 4 " 

Type Of Sample/ 
feet Hole Diameter J L J _ — i n c h e s CoringDevice s p l i t spoon 

Samotina tntanml cont inuous feet 

LanriAjr iacaBav 

Drilling fluid Used ^ ° ^ ^ 

.feet G Surveyed D Estimated Datum. 

Drilling 
Connactor S t even ' s D r i l l i n g 

DrilHnnMiithQriHollow Stem Aug ;er 

nrffiPT M i k e 

Prepared 
By Chris Havlicek 

.Helper. Mike 

Depth I n t e r v a l Blows per 
( fee t ) Sampled 6 inches 

Hammer,, -,,, nammer # ^ 
Weight 140lbs . Qmp ^2 .nrtiaa 

10-

1 5 — 

20 — 

25 — 

30 

35 — 

a.-3. 

7 - ^ 

v-a. 

in 
HOfi 

"St^. 
^ 
^ 

Description 

Fill, medium sand with some silt and coarse 
shell frags., brown, tan and black 

-t)ebris layer, wood brick and shell frags., 
black 

Medium to fine sand with clay, little shell 
frags., trace roots, grey 

Clay, plant frags., grey 

Bottom of Boring L5' 

GERAGHTY & ̂ HLLCR, INC. o 



^• rGERAGHTY 
<S'MILLER-INC. 

Ground-Water CoasuUants 

SAMPLE/CORELOG 
Boring/VtfaH SB-6 Pmjart/Mn C i t y of Nor fo lk /Vepco MD057.01 

Site DriUInq 
N o r f o l k . V^rc^-inia S ta r t^ 7 / 2 0 / 8 9 

.Page 

I ocatwn . S ; ^ _ 7 / 2 0 ^ 

Total Depth Oraied _LL 
Type of Sample/ 

feet Hole Diameter A i l _ ^ i n c h e s CoringDevice s p l i t spoon 
l.£ngth and Oiams^ 
afCorinqOwwiea 2"x24" , Sampling IntatviH c o n t i n u o u s feet 

LanttSurface Etav. _ i l i _ _ _ _ 

Driiiing fluid Used ^one 

feet a Surveyed QEstsnated Datum. 

nriHinnMHitinri Hol low Stem Auger 

Drtting 
Contractor <^fPTrAn'.! n r i l l i n g nriltor Mike Halpflr Mike 

By. Chris Havlicek tayi^oibs [ay^42 „ ^ 
Depth 
(feet) 

Interval 
Sampled 

Blows per 
6 inches Description 

1 5 — 

20 — 

2 5 — — 

3 0 — — 

35 — 

3'J. 
6-va 
ao-i 

.3.-3. 
H - l 

!£|̂ edium fine sand grading to silt and clay, 
dark grey, plant frags, and roots; 
hydrocarbon odor 

J L . 
UI 

« 
VlAt 

wax, , 

J-zL 
yifljt 

ai: 

Fill, medium sand with brick coal, and shell 
frags., stained 

Clay, with trace of wood and shell frags., 
grey; root zone with hydrocarbon odor at 11' 

Bottom of Boring 17' 

GERAGHTY & IvBLLCR, INC. \ J 



>i«rGERAGHTY 
'(S* MILLER. INC. 

Cround-Waier Coiuulwius 

Boring/Wefl_afii2_ 
Site 
Location MoT-folk, Vir^iTi ia 

SAMPLeCORE LOG 
Project/No. Ci ty of Norfolk/Vepco Md057.01 i OfJlJ^-^^ 

fiSS 7/20/89 .cSS«ed_7^20^ 

Total Depth Oraiad J J . 
l-engui and Dtametsr 
of Coring Device 

Type of Sample/ 
.feet HoleOiamBtar±J_^ inches CoringDevice spJ-it spoon 

2"x24" . Sampling tntaival continuous .feet 

Land-Suriace Eiev. .feet • Surveyed nEstimated [3atiim. 

Drffling fluid Used None 
Drflling 
Contractor 

n , m n ^ u . a * ^ Hollow Stem Auger 

Steven's Drilling Drfltor Mike .Helper. Mike 

By. Chris Havlicek .Welght_Jl£l^DtDp 42 .inciies 

Depth 
( f ee t ) 

Interval 
Sampled 

Blows per 
6 inches 

0 — 

10 — 

Description 

1 5 — 

20 — 

25 — 

3 0 — — 

35 — 

3-A 

ao-B 
3L-d< 

/6 

/"-I 

'u. 

LS, 

X 
:2. 

Fill, medium sand with some silt and gravel, 
some brick frags., dark grey; layer of 
asphalt at 6" 

Debris layer, sand and gravel with glass, 
brick, wood, and shell frags. -_; 

Clay with shells, roots and plant frags, 
grey; some medium grained sand lenses; 
strong H2S odor 

Bottom of Boring 17' 

GERAGHI \ d IVULLER, INC. o 



^^•rGERAGHTY 
<y MILLER. INC. 

Ground-Water Consuuants 

BoringWeU^aaifi-
Site 
Location N o r f o l k . V i r g i n i a 

SAMPLeCORELOG 
Project/No. C i t y of N o r f o l k / V e p c o MD057.01 .Page. 

r^ 

. o f j A » 
sSS 7/21/89 .c2fetBd7m£89_ 

Total Depth Oraied __12 
Length s td Diameter 
of Coring Device 

Type of Sample/ 
feet HoleDiamatar 4.5 inrtmg CoringDevice s p l i t sooon 

2 " x 2 4 " SamrtinnlntBfviil c o n t i n u o u s fget 

Land-Surface Eiev. .feet aSun^eyed • Estimated Datum. 

Drilling fluid Used None 

S t e v e n ' q n r i l l i n i r 
Drilling 
Contractor 

nrimngMwthnri Hol low Stem Auger 

Dfiltor Mike 
Prepared 
By 

.Helper, Mike 

P h i - i g U a v l i r p l f 
, , « , , Hammer, ^ 

wmght 14Qlbs nmp 42 inches 

Depth 
(feet) 

Interval 
Sampled 

Blows per 
6 inches 

1 5 — 

20 — 

2 5 — — 

30 

35 — 

Description 

I7-/3-

H-H 
111 
3-i 

W«H 

"Fill, medium sand with some shell and plant 
frags., some brick, wood and pottery frags., 
black 

{ - X 

'//« 

Wae. 

' j h 
txk] 
% 

Fill, medium sand with some silt evenly 
mixed with brick, shell, and plant frags., 
dark brown/black; white ash layer at 3' 

Clay, trace medium sand and silt; some plant 
and shell frags; slight hydrocarbon odor 

Bottom of Boring 17' 

GERAGH 1 \ b DULLER, INC. %.9 



^•TGERAGHTY 
^ ^ ( S - M I L L E R . INC. 
^^'Ground.WaierContuuaius 

SAMPLeCOR&LOG 
Boring/WeU_Sfi=2_Project/No. c i t v of Norfolk/Vepco MD057.01 
Site 
Location M o r f o l k , U iT -g i n i a 

OtfliinQ 
fitflfted 7 / 2 1 / 8 9 

OtOBng 
Comolatad 7 / 2 1 / 8 9 

Type of Sample/ 
Total Dapth Difflari 1 S faar Hola Diamaiaf 4 S inrhaa CoringDevice s p l i ^ sponn 
Length and Qameier 7'»v24" 
of CoringDevice ^ Samnlinnlntaivat c o n t i n u o u s feet 

Land-SurfaceEiev.. .feet a Surveyed n Estimated Datian. 

Drflling fluid Used None 

Steven's nrilling 

Chris Havlicek 

Drtting 
Contrsoor 

By 

DffflinaMathnrt Hollow Stem Auger 

nriHar M i k e Hainar M i k e 

Depth I n t e r v a l Blows pe r 
( f e a t ) Sampled 6 Inches D e s c r i p t i o n 

1 5 — 

20 — 

25 — 

30" 

35-

?-6 

2.-3 

Medium fine sand, with little silt and roots, 
brown 

3-3 

±1 

lled'ium to tine sand, orange/brown grading to 
orange; pockets of white/tan medium fine 
sand 

5-6 
5-5 
V-3 
3-A 

•A a«/ Fine sand, trace silt, grey 

Bottom of Boring 15* 

GERAGH I V d MILLER, INC. < > 



PHASE n - SOIL BORINGS 
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'//•J, 
>l^rGERAGHT^' 

'.S* MILLER. INC. ',. 
Ground'Water Consultants ' ' ' ^ Z 

SAMPLeCORE LOG 
Boring/Wen^B^i^Project/No. C i t y of N o r f o l k / V e p c o MDG57.02 p ^ 1 ^ ^ 
Site Orimna Driliina X^ '^^ . 
Location N o r f o l k , VA gS!Sa9 /14 /89 r J S r t a d 9 /14 /89 V/^ / 

Type of Sample/ 
Total Depth DriMad 14 feat Hole Diamater 8 inehas (firingDevice s p l i t SDOOn 

% % 

Length and Diameter 
of Cortno Device 2 4 " x 2 " Samnfainintarval c o n t i n u o u s feet 

Land-SurfaceEtev._LLli.52_feet SSunrayed DEstimated natum N o r f o l k C i t v 

None Drflling fluid Used 

S S L n r H a r d i n Huber , I n c . 

Prepared 
By 

.Drflling Method. HSA 

.Driller. .Helper. 

C u r t A. C r a m e r 
Hammer. . „ , , Hammer . , 

.waight 1 4 0 1 b Qrop 36 inches 

• 

Depth 
( fee t ) 

Interval 
Sampled 

Blows per 
6 inches Description 

. 0 — 

1 5 — 

20 — 

25 — 

Fill,medium to fine sand, and coarse 
gravel trace clay, light grey, wet 3-6̂  

ly-IAl Fi 1 1 -̂inr̂ oT-ĝ  hT-ir-k-!:;̂  coal fragments 
5L-< 
-̂7 

S'7 
/o-/a 
C-6 
/i-iai 

;oal-tar odor 

ttaiiSi-lty clay, black, wet, coal tar odor 
7'io 

Fine sandt little.silt, black & white 
strong odor,. heavily stained 

color change ta.n & white 

5-5 
V-5 

Bottom of Boring 14' 

30 — 

35 — 

http://Etev._LLli.52_


^•TGERAGHTY 
(S'MILLER.INC. 

Ground. Water Consuuants 

SAMPLeCORE LOG 
Boring/Well_Bz2_^Project/No. C i t y of N o r f o l k / V e p c o MD057.02 
Site 
Location N o r f o l k . VA 

X A 

g g S 9/14/89 S!S«an 9/14/89 
'-/i V 

Total Depth Drilled. 
Lengthand Diameter 
of Coring Device 

. feet Hole Diameter. 

2 4 " x 2 " 

Type of Sample/ 
J inches CkjringDevice s p l i t s p o o n 

I aiviAirfafla SUM 114 faat S Surveyed [^Estimated 

_ Sampling imafvatcont inuous feet 

natum N o r f o l k C i t v 

Drflling fluid Used _NA 

H a r d i n H u b e r , I n c . 

.Drilling Method J i ^ 
DrflUng 
Coiuracior .Driller. 
Prepered 
By C u r t A. C ramer 

Hammer 
Waight 140 

.Helper. 
Hammer. 

.Drop^il 
Depth 
( fee t ) 

Interval 
Sampled 

Blows per 
6 Inches 

10-

1 5 — 

2 0 — 

25 — 

Description 

H-5 Fill, fine sand and limestone 
Medium to fine sand, black, brown 
coal-tar odor 

Obstruction at 2ft, abandoned 
Note: 4 attempts made nearby, 

all refusal at less than 
2 ft. 

.inches 

30 — 

35 — 



><«rGERAGHTY 
'<S'MILLER.INC. 

Ground. Water Consuuants 

/ ' ^ i ) 

m /^ 
% %<. SAMPLE/CORE LOG r^ -̂ 4̂ . 

Boring/Well lll___PrtJject/No. C i t y of N o r f o l k / V e p c o MD057.02 p „ ^ 1 ^ 1 0̂'̂  ^^ 
Site 
Location N o r f o l k . VA § S 9/14/89 gSlLan 9/14/89 

Total Depth Drilled. 
Length aitd Diameter 
nfCnfimjOatiiea 7 d " v ? " 

Type of Sample/ 
..5—feet Hola Diamater 8 inrhas CwingDevtce s p l i t spoon 

SamniinaIntanial c o n t i n u o u s feet 

Land-SurtaceEiev.Ai£jJZ_teet Q Surveyed S Estimated natum N o r f o l k C i t v 

NA Drflling fluid Used 
Drflling 
(Contractor H a r d i n Huber , I n c . 

^ - • - - * 

rTOPBTBa 
By 

.Dr iH ingMethodJ i^ 

.DriHer. .Helper. 

C u r t A. Cramer 

Depth Interval Blows per 
(feet) Sampled 6 inches 

Wakytf 1 4 0 r>mp 
HammeL 
Dmn JO .incties 

Description 

'1 
-1 

20 — 

2 5 — — 

30 — 

5-a 
/o-g 

3 5 — —* 

3-V 

iO-io 

Fill, limestone fragments 

Fill, gravel, fine sand, blacJ:, 
debris; coat-tar odor 

Bottom of Boring 6' 



AWGEBMMIY 
(S'MILLER.'INC. ^''' T% 

Ground-Water Consultants ^V> 

SAMPLBCORE LOG ' 
BoringWeU__B:ii__Project/No. C i t v nf N o r f o l k / V e o c o MDG57.02 P, ,^ . 1 gf 
Site 
I I'KViiinn _ 

rx ^3^ 
N o r f o l k , VA DrflHnQ 

• Comniatad 9 / 1 4 / 8 9 

Total Depth Drilled 14 
Length and Diameter 
of Coring Device 

feet Hole Diameter. 

Driiiing 
_Start^_2ZiiZa2_ 
i _ _ inches & ° c 2 S r i f £ i i l i £ 2 2 1 

2 4 " x 2 ' Sampiinq Intanial c o n t i n u o u s feet 

Land-Surface Eiev. 

Drflling fluid Used 
DrflUng 
Contractor 
Prepsred 
By 

1 1 2 . 4 6 

NA 

.feet QSurveyed D Estimated Datum N o r f o l k C i t v 

. DrflUng Meitiod, HSA 

H a r d i n Huber , I n c . .Driller. .Helper. 

C u r t A. Cramer 
Hammer 

.Drop 36 inches 

Depth 
(feet) 

Interval 
Sampled 

Blows per 
6 inches Description 

10-

2 0 — 

2 5 — — 

30" 

35 — 

3-5 
5-/0 

3-H 
IO-8 

S.-S 

I ' H 
«-6 

3-3 
7-8 

5-7 

H'H 
M-5 

Fill, limestone fragments 

Fill, fine sand, coal & ash, brown/ 
black, coal-tar odor 

Fine sand, black, coal-tar odor, moist: 

Tan, stained pockets, coal-tar odor 

Fine sand, little silt, light grey, 
wet, slight odor 

Bottom of Boring 1̂ ' 



AmrGERAGKYY 
<S? MILLER. INC. 

Ground-Water Consultants ^ ^ 

SAMPLE/CORE LOG 
Hnrint̂ /waii B-f5 Pn ĵort/Mn C l t v of N o r f o l k / V e p c o MD057.02 p , ^ 1 ^ 
Site 
Location N n r f n l V , VA 

S S S 9/14/89 gSS«a.9/14/89 

Total Depth D r i l l e d - _ L i _ feet Hole Diameter. 
Length and Diameter 
of Caring Device 

i 
Type of Sample/ 

.inches CoringDevice s p l i t spoon 

2 4 " x 2 " 

i-anfiAiriflcagiav 1 1 2 . 2 5 f̂̂  [3Surveyed QEstimated 

DrflBng fluid Used NA 

H a r d i n Huber , I n c . rvaior 

Samphnn>ntan«..COnt i n u o u s ^ ^ 

natum N o r f o l k C i t y 

nnutntjutmiMMi 

Drflling 
Contractor 
Prepared 
By 

.He^er. 

Cur t A. Cramer .WeighL 140 
Hammtf f 

.Drop_iL .inches 

Depth 
( f e e t ) 

0 ^ 

10 

L 5 — 

— 

20 — 

-

25 — 

30 

— 

— 

35 — 

I n t e r v a l 
Sampled 

-1 

-

-

-

— 

— 

. 

-

— 

x/ 

Slows per 
S inches Description 

3-J^i 
I - l 

3-W 

A-A 

l - A 
a - 3 
i - l 

A-i 
1 - / 
a.-A 

wo« 

. 

F i l l , s and & g r a v e l , wood & c o a l I 
f r a g m e n t s ; c o a l - t a r odor 

F i l l , c i n d e r s & a s h , brown, o d o r , i 
m o i s t 

o i l p r e s e n t 
Clay w i t h r o o t f r a g m e n t s ; g r e y / g r e e n 
and b l a c k s t a i n e d , c o a l - t a r p r e s e n t , 

iStronq- c o a l - t a r odor 

Bot tom of B o r i n g 16' 

1-



AmGERACKTY 
/(^MILLER. INC. 
Ground-Water Consuuants 

SAMPLeCORE LOG 
Boring/Wall B-6 Pfwjor»/Mn C i t V o f N o r f o l k / V e p c o MD057.02 
Site 
Location N o r f n l k . VA g S 9/14/89 Drflling 

.Completed. 9 /14 /89 

Total Depth Drilled i 4 faet 
Lenoth and Diameter 
of CoringDevice 24 " x 2 " 

Hole Diameter _ L 
Type of Sanmie/ 

.inches CoringDevice s p l i t spoon 

. Sampling Imervai. .feet 

Land-SuriaceEtev._112.^feet DSurveyed ^Estimated natitm N o r f o l k C i t y 

DriUing fluid Used NA 

Hardin Huber, Inc. 

. Driiiing Method_E£^ 
Driiiing 
(Contractor Driller. .Helper. 
Prepered 
By C u r t , A . C r a m e r Hammer 

.WeighL 140 
Hammer 

.Drop 36 .incties 

Depth 
( feer) 

Interval 
Sampled 

Blows per 
6 inches Description 

•11 ^ 

Fill, coarse to fine sand, concrete, 
cinders, brown; moist; slight odor 

Medium to fine sand, crace clay, trace j.^(Medium to fine sana, crace c. 
fine gravel; slight oil odor 

/-a. I 

a-3 

/-A 

3-A 
A-3 
A-1 
A-A 

i-A 

Debris layer, wood & shell fragments, 
medium to fine sand; oil stained; 
odor* wet 

Clay with root fragments, dark grey; 
black staining and odor at 10ft; 
moist 

Bottom of Boring 14' 



^•rGERAGHT^' 
'5? MILLER. INC. 

Ground. Water Consuuants 

SAMPLeCORE LOG •JfA 

x x Boring/Well_fi;£L_Project/No. C i t v n f N o r f o l k / V e p c o MD057.02 Paga 1 nf 1 % 
Site 
Location M n r f n l V , . v a 

P X 

Total Depth Drflled 42 faet Hole Diameter. 
Length and Diameter 
of CoringDevice 

gSSS 9/14/89 ° S . ^ 9/14/8>"'^^ 
Type of Sample/ 

3. inches CoringDevice s p l i t spoon 
2 4 " x 2 ' 

Land-Suriace Etev.lil^jJi—feet >D Surveyed O Estimated 

Drilling Huid Used _NA _ ^ _ _ 

_ Sampling intatvaicont i n u o u s feet 

n a t u m N o r f o l k C i t y 

.Drilling Method. HSA 
Drflling 
Contracior 
Prepared 
By 

Depth 
( f ee t ) 

10-

1 5 — 

20 — 

25 — 

30 

35 

Hardin Huber, Inc. .Driller. .Helper. 

C u r t A. C r a m e r 
Hammer . Hammer. ^ 
Wakihtl40 nrnp 36_ .inches 

I n t e r v a l 
Sampled 

Blows pe r 
6 inches 

T -I 

'1 

Description 

3-3 
'S-8 

I ' S 
A-A 

3-3 
3-3 
A-1 
I-A 

V-6 
8-9 

3-8 
<0-ll 

Fill, medium to fine sand, oyster 
shells, coal & brick fragments, moist: 

ash layer 

Medium to fine sand, brown to grey/ 
trace clay; roots moist, no odor ' 

Fine sand and silt; light grey tar & 
molted-wet; no odor 

I ' A 

t-A 

I - l 

Clayey silt grading to silty clay; 
wet no odor; green 

increase in silt, silty clay 

oyster shells 

Clayey silt, little fine sand, root 
traces, tan/grey mottled; wet 

Fine sand & silt; qrev, wet, no odor 



^^•rGERAGHTY 
gf(Sf MILLER. INC. 
Wtr Ground'Water Consultants 

Boring/Well B-7 

SAMPLeCORE LOG (Cont.d) 

Prepared By C u r t A. C r a m e r 

Page _ i of 1 

Depth 
( f e e t ) 

In te i rva l 
Sampled 

Blows per 
6 Inches 

35 — 

40. 

4 5 — —I. 

5 0 — — 4 

i 
;5 — 

Description 

TT 
H-5 

3g-»B Clayey silt, green"; v/et 

"Silty Clay, little fine sand pocket^, 
wet, no odor 

Fine sand, little silt, green, wet 
15-371 

m̂. 

Bottom of Boring 42' 

-I 
6 0 - - i 

65 — 

70 — 

75 — 



.^•rGERAGHTY 
'<«'MILLER. INC. 

Ground-Water Consmtants 

^m 
SAMPLeCORE LOG 

Boring/WeU_aiS__Project/No. C i t v of Norof I k / V e p c o MD057.02 p . ^ 1 .of. 
Site 
I nnifniijn Norfolk, VA gSjg 9/14/89 Drflling 

.Completed. 

^X%^ 
K 

9/14/89 
••V 

Total Depth OriUed ^ feet Hole Diameter. 
L«jgth arid Diameter , . , . . . , 
ofConngOevice ^^ ^-^ 

8 
Type of Sample/ s p l i t s p o o n 

inches Oiring Device _! 

Land-Surface P<B>/- 1 1 1 . 1 3 faat g Sun/eyed 

Drilling fluid Used ^ ^ 
Drflling 
Cuiiuauor ._^ 
Prepared 
By 

Sampling lntervaF.^iEi±iif!3f_ feet 

DEstimand n ^ t , N o r o f l k C i t y 

HSA 
. Drflling Method. 

Hardin Huber, Inc. .DriUer. . I lolper. 

C u r t A. Cramer 
Hammer 

.WeighL 140 H I 

.Drop 36 
.incties 

Depth 
( fee t ) 

Interval 
Sampled 

Blows per 
6 inches Description 

15— 

2 0 — 

2 5 — — 

30 — 

3-3 

\idL 

Fill; coal; brick fragments; glass; 
sand brown & black 

Fine sand; trace silt; grey; root 
^fragments; wet; no odor or stains ^ 

Bottom of Boring 8' 

35 — 



/f-g. 
AmrGERAGKYY 

(S" MILLER. INC. 
Ground. Water Consultants ^."''Wfr.n ' /P"'^ 

SAMPLeCORE LOG .,, .,. 
BoringWeU__^ZL__Project/No. C i tv of Norfolk/Vepco MD057.02pa^ 1 r^f"Xf^ 
Site 
Location . N o r f o l k , VA g S S 9/14/89 gSSLart 9/14/89 

Type of Sample/ 
Total Depth Drflled __i±__ feet Hole Diameter __§___ inches CormgOevice s p l i t spoon 
Length and Diameter 
of Coring Device 7 A" ̂ 2" 

.c^anrmtinntntanim c o n t i n u o u s feet 

lanrtAirfaeaBav. 112 fear • Sun«yed S Estimated natum Norfolk City ' 

DriUing fluid Used 
Drfliing 
Contractor 

NA .Drflling Method. HSA 

Hardin Huber, Inc. .Driller. .Helper. 

By. Curt, A. Cramer 
Hammer -i »n HammeTi /• 
VJpkpt ^ ^ " nmp -̂ o inches 

Depth I n t e r v a l Blows per 
( fee t ) Sampled 6 inches Desc r ip t ion 

10-

1 5 — 

20 — 

25 — 

30 — 

35 — 

4-^ 

5--V 
V-5 
I X 

S-9 
1-1 
3-3 
7-8 
l-"i 
•1-^ 

Fill, limestone fragments and fine 
sand, light brown 
Medium to fine sand, coal fragments; 
gasoline odor; black 

Fine sand, little silt; oil stained; 
gasoline odor; moist; black 

Bottom of Boring 12' 



>^»rGERAGHTY 
<yMILLER.INC. 

Ground-Water Consultants if^/r^X'^ 

SAMPLeCORE LOG -:̂ j 
BoringWeU_B::iO__Project/No. C i t y of N o r f o l k / V e p c o MD057.02 p , ^ 1 „f 1 
Site Dritting „ , , . , „ „ DriUing 

^ 
A A 

1 ^ 
Location N o r f o l k , VA Rtartart 9 / 1 4 / 8 9 Comniafari 9 / 1 4 / 8 9 

Total Depth Otflied. 
8 Type of Samtjie/ 

feet Hote Diameter _8___ inches CksringOevice s p l i t s p o o n 
Length and Diameter 
nfCnrinqOaHiea 2 4 " y 2 " • Samniinn intatvaicont i nuous feet 

LanriAirfacaflflt/113.58 fnm SSuweyed DEstimated natum N o r f o l k C i t y 

DriUing fluid Used NA 

H a r d i n H u b e r , I n c . Drfller 
DrflUng 
Conuttcnr 

.Dritting Method. HSA 

Prepared 
By 

.Helper. 

C u r t A. Cramer .WeighL 140 Pmp ^ ^ inches 

Depth Interval Blows per 
(feet) Sampled 6 inches 

2 0 — 

25 — 

30-

35 — 

Description 

Fill, limestone, brick fragments, coa|; 
slight odor; moist 

S-H 

Medium to fine sand, trace of clay & 
gravel; odor; moist; dark brown 

'"5 Fine sand & silt; oil sheen, black 
^l.< stained, wet 

Bottom of Boring 7' 



i>^. 

> 
• 0 
•o 
m 
z 

/ \ 



iCf* 

"f/n ^ 

APPENDIX C 

MONITOR WELL LOGS AND CONSTRUCTION SUMMARIES 

GERAGHTY & MILLER, INC. \ ^ 



Shallow Water-Table Aquifer Wells X^^^i 

A total of 22 shallow wells were installed to characterize the on and off-site 
groundwater quality in the shallow water-table aquifer. Of these initial 22 wells, 4 were 
abandoned because of im-repairable damage. These wells were installed using the hollow-
stem auger drilling method to an average depth of 15 feet below land stuface. 

Each shallow monitoring well was constructed of two-inch inside diameter, Schedule 
40, flush joint, polyvinyl chloride (PVC) casing with a ten foot long section of 0.010-uich 
slotted well screen. Each well casing was centered inside the auger hole, and the annular 
space arotmd the well screen backfilled from the bottom of the hole to approximately two 
feet above the top of the screen with clean silica sand. A one to two foot thick bentonite 
seal was installed above the sand pack and hydrated, and the remaining annulus was filled 
to land surface with bentonite-amended cement grout. Each on-site well was fitted with a 
stick-up style locking well cover. The off-site wells were completed at land surface with 
heavy-duty locking flush mount well covers. 

Lower sand Aquifer Wells 

A total of 6 deep wells were installed to characterize the on zmd off-site groundwater 
quality in the lower sand aquifer. These wells were installed at depths varying between 36 
and 82 feet below land svuface using the mud-rotary drilling technique. 

Each Deep well was constructed in a multi-stage manner to minimize the potential 
for contaminating the deeper water bearing zone with shallow water-table groundwater. The 
first step in the process was the installation of a steel isolating surface casing through the 
shallow water-table aquifer into a confining layer. After installing the borehole, the steel 
surface casing was set in place and grouted with bentonite amended cement. 

The second stage in the process was to drill through the bottom of the surface casing 
to the desired depth and installing the well casing. Each deep well was constructed of two-
inch inside diameter, flush joint, PVC casing with a 10-foot long section of Schedule 40 PVC 
0.010-inch slotted well screen. Each well casing was centered inside the auger hole, and the 
annular space around the well screen backfilled from the bottom of the hole to 
approximately two feet above the top of the screen with clean silica sand. A one to two foot 
thick bentonite seal was installed above the sand pack and hydrated, and the remaining 
annulus was filled to land siu^ace with bentonite-amended cement grout. Each on-site well 
was fitted with a stick-up style locking well cover. The off-site wells were completed at land 
surface with heavy-duty locking flush mount well covers. 



Aquifer Test Wells . 

In addition to the shallow and deep grotmdwater quality monitoring wells, three wells ^ 
were installed on-site for aquifer testing purposes. Two of these wells were installed in the 
lower sand aquifer, and one in the shallow water table aquifer. 

The two wells installed in the lower sand aquifer were constructed using the mud-
rotary drilling technique to depths of approximately 50 feet below land surface. Each deep 
well was constructed of four-inch stsdnless steel well casing with 10 feet of 0.010-inch 
stainless steel slotted well screen. These wells were installed using the same general multi
stage approach described above. 

The shallow water-table aquifer well was installed using the hollow-stem auger 
technique to a depth of 15 feet below land surface. This well was constructed of two-inch 
inside diameter. Schedule 40, flush joint, polyvinyl chloride (PVC) casing with a ten foot 
long section of 0.010-inch slotted well screen. The well casing was centered inside the auger 
hole, and the annular space aroimd the well screen was backfilled from the bottom of the 
hole to approximately two feet above the top of the screen with clean #1 Gravel. A one 
foot thick bentonite seal was installed above the sand pack and hydrated, and the remaining 
annulus was filled to land surface with bentonite-amended cement grout. The well was 
fitted with a stick-up style locking well cover. 



7 ^ , , 

Shallow Water-Table Aquifer Wells 

A total of 22 shallow wells were installed to characterize the on and off-site 
groimdwater quality in the shallow water-table aquifer. Of these initial 22 wells, 4 were 
abandoned because of un-repairable damage. These wells were installed using the hollow-
stem auger drilling method to an average depth of 15 feet below land surface. 

Each shallow monitoring well was constructed of two-inch inside diameter. Schedule 
40, flush joint, polyvinyl chloride (PVC) casing with a ten foot long section of 0.010-inch 
slotted well screen. Each well casing was centered inside the auger hole, and the annular 
space around the well screen backfilled from the bottom of the hole to approximately two 
feet above the top of the screen with clean silica sand. A one to two foot thick bentonite 
seal was installed above the sand pack and hydrated, and the remaining annulus was filled 
to land surface with bentonite-amended cement grout. Each on-site well was fitted with a 
stick-up style locking well cover. The off-site wells were completed at land smface with 
heavy-duty locking flush mount well covers. 

Lower sand Aquifer Wells 

A total of 6 deep wells were installed to characterize the on and off-site groundwater 
quality in the lower sand aquifer. These wells were installed at depths varying between 36 
and 82 feet below land surface using the mud-rotaiy drilling technique. 

Each Deep well was constructed in a multi-stage manner to minimize the potential 
for contaminating the deeper water bearing zone with shallow water-table groundwater. The 
first step in the process was the installation of a steel isolating surface casing through the 
shallow water-table aquifer into a confining layer. After installing the borehole, the steel 
surface casing was set in place and grouted with bentonite amended cement. 

The second stage in the process was to drill through the bottom of the surface casing 
to the desired depth and installing the well casing. Each deep well was constructed of two-
inch inside diameter, flush joint, PVC casing with a 10-foot long section of Schedule 40 PVC 
0.010-inch slotted well screen. Each well casing was centered inside the auger hole, and the 
annular space around the well screen backfilled from the bottom of the hole to 
approximately two feet above the top of the screen with clean silica sand. A one to two foot 
thick bentonite seal was installed above the sand pack and hydrated, and the remaining 
annulus was filled to land surface with bentonite-amended cement grout. Each on-site well 
was fitted with a stick-up style locking well cover. The off-site wells were completed at land 
smrface with heavy-duty locking flush mount well covers. 



Aquifer Test Wells 

In addition to the shallow and deep groundwater quality monitoring wells, three wells 
were installed on-site for aquifer testing purposes. Two of these wells were installed in the 
lower sand aquifer, and one in the shallow water table aquifer. 

The two wells installed in the lower sand aquifer were constructed using the mud-
rotary drilling technique to depths of approximately 50 feet below land surface. Each deep 
well was constructed of foiu-inch stainless steel well casing with 10 feet of 0.010-inch 
stainless steel slotted well screen. These wells were installed using the same general multi
stage approach described above. 

The shallow water-table aquifer well was installed using the hoUow-stem auger 
technique to a depth of 15 feet below land svuface. This well was constructed of two-inch 
inside diameter, Schedule 40, flush joint, polyvinyl chloride (PVC) casing with a ten foot 
long section of 0.010-inch slotted well screen. The well casing was centered inside the auger 
hole, and the annular space around the well screen was backfilled from the bottom of the 
hole to approximately two feet above the top of the screen with clean #1 Gravel. A one 
foot thick bentonite seal was installed above the sand pack and hydrated, and the remaining 
annulus was filled to land surface with bentonite-amended cement grout. The well was 
fitted with a stick-up style locking well cover. 
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THE GARDENS SHOPPING CENTER. CHARLOTTESVILLE, VIRGINIA 
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ROTARY HOLE 
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BENTONITE SEAL 

.36^ TOP OF 
SAND PACK 

LAND SURFACE 

CEMENT/BENTONITE GROUT 

J^^^S^ NOMINAL DIAMETER 
AUGER HOLE ,: 

- j X STEELACASING 

2" DIA. SCH. 40 PVC 
WELL CASING 

je* BASE" OF J ^ STEELACASING 

A & X O P OF SCH. 40 PVC SCREEN 
2" DIA.. iX20 SLOT 

0 . 0 \ 0 

,.&C^ TOTAL WELL DEPTH 

N.T.S. 

NOTE: ALL DEPTHS REFERENCED FROM LAND SURFACE. 

AW GERAGHTY 
4 | | r <S? MILLER, INC. 

E n v i r o n m e n t a l Services 

TYPICAL DEEP WELL 
CONSTRUCTION 

RUDNICK & WOLFE 
THE GARDENS SHOPPING CENTER. CHARLOTTESVILLE. VIRGINIA 

FIGURE 



^ • rGERAGHTY 
'<S? MILLER. INC. 

Ground. Water Consultants 

SAMPLE/CORE LOG „ , . , , . , 
a • «« ,. MT,T 1 Q- . ; - . - .M- C i t y o r V ' v r f o l k / V ' - - . p - 0 M D n 5 7 . 0 2 

Site 
location M o r f n i k . 7A _^____ 

Type of Sample/ 
incties Coring Device s p l . i t s p o o n 

' & 

f% 
1 .of. 

DriUing , , . , , „ „ Driiiing „ , , , , „ „ 
•qtarn^ 9 / 1 2 / 8 9 ComBLprt 9 / 1 3 / 8 9 

Total Deotti Drilled. feet Hole Diameter. 
Lengtti and Diameter 

of CoringDevice 2 4 " x 2 ' Samotino intaivai v a r i o u s 

Land-Surfaceaev.101.L6J_feet SSurveyed DEstimated rtatmn N o r f o l k C i t y 

Drilling Huid Used ^ ^ n^iii—»^-t-..4 HSA 

Hardin Huber, I n c . 

.feet 

.Drilling Method. 
Drilling 
ContTBCtor 
Prepared 
By 

.Driller. .Helper. 

Curt Cramer !Sri4o Ky^6 .incties 

Depch 
( f ee t ) 

Interval 
Sampled 

Blows per 
6 inches 

10-

15— 

20 — 

25 — 

30 

Description 

5-5 
H-3 

Fill, medium sand and cinders; brick, 
wood and glass fragments, grey/black 

I - l 
7-f 
5-6 
1-5 

3-3 
(-4 
3 - i 
I - l 

S r i 

Clay, grey, plant fragments, wet 

Medium to fine sand, light grey, trace 
silt, trace clay, some root fragment, 
wet 

Clay, with some silt and fine sand; 
shell fragments; green/grey; wet 

35 — 

a-3 

H-5 
Fine sand, some silt; green/grey; wet 

http://spl.it
http://aev.101.L6J_


>i^rGERAGHTY 
Sf(S? MILLER. INC. 

'Ground-Water Consultants •!>. 
SAMPLeCORE LOG (Cont.d) 

Boring/Weil ^^^-I 

Prepared By Cur t A. Cramer 

Page 2 nf 

Depth 
(feet) 

Interval 
Sampled 

Blows per 
6 inches Description 

35 — 

40. 

55 — 

75 — 

1 4 5 — —V 

J 
5 0 — —f 

1 

60 — 

T 

6 5 — ^ 

1 
H 

13-13 

1̂-33 

HI-.^ 

Fine sand, trace silt; grey; wet 

Medium fine sand, trace gravel; grey 

Bottom of Boring 42' 



# 

^ • r ' G E R A G H T Y 
f<S? MILLER. INC. 
Ground-Water Consultants 

o. "m xm 

WELL CONSTRUCTION LOG 

i 

/ \ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

7\ 
/ 
/v. 
/ 

A 
/ 

LAMP SUWWCg 

fi 1 /^ incti diameter 
drilled hole 

A 
/ 

-Well casing, 
? incfi diameter, 

Sch 40 PV(: 

Backfill 
Grout QS7. Pnrr l^T.^ 

57, B e n t . Gel 

0 Irrr Bentonite 
3 . 1 ft. 

cn slurry 
L? pellets 

4 . 7 tt* 

-W l̂l Screen. 
" incfi diameter 

PVC .010 qint 

Gravel Pack 
iij Sand Pack 

Formation 
Collapse 

1 1 ^ r 

.u_tt* 

Meeisuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

•Depth Below 
Land Surface 

Project City of Norfolk/Vepco 

Town/City ^artQW 

.Well. M W - 1 

County C i t y of N o r f o l k Stata VA 

Permit No. NA 

Land-Surface Elevation 

and Datum 109.66 feet 

No r fo l k C i t v 

Installation Dates(s) 9/12/89 

Drilling Method Hollow Stem Auger 

{^ surveyed 

a estimated 

Drilling Contraaor 

Driiiing Ruid ?Tone 

Hardin-Huber. Inc. 

Development Techniques(s) and Date<s) 

B a i l e d 9 / 1 8 / 8 9 

Ruid |J3SS During Drilling NA 

Water Removed During Development. 

Static Depth to Water 6. SO 

12 ga l lons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

gallons 

gallons 

. feet t)elow M.P. 

. feet tielow M.P. 

hours 

Data 

gpm/ft Specific Capacity 

Well Purpose Ground-Water Monitoring 

Remarks, 

Prepared by Chris Havlic'eft 



>i*rGERAGHTY X 
^MILLER."INC. 

Ground-Water Consultants 

SAMPLE/CORE LOG 
Borini^/Wall MW-? Pmy^ r t /Nn r i ^ y n f N n r f n l k / V e P C O M D 0 5 7 . 0 2 Ptwjo 1 nf 1 

' " ' - gS!SaV12/89 ° S L ^ 9/12/89 

f 
l)l.'<ilH',lll N o r f o l k , VA 

Type of Sample/ 
Total Depth Drilled 14 feet Hole Diameter 8 inches CoringDevice s p l i t s p o o n 
Lengm arul Diameter 
of Coring Device 2 4 " x 2 " , - Samniina IntBfvai v a r i o u s .feet 

Land-Suriace Eiev. 1 1 0 j J i _ feet ^Surveyed DEstimated natum N o r f o l k C i t y 

Drilling Ruid Used 
Driiiing 
Contracar 
Prepared 
By 

NA .Drilling Method. HSA 

H a r d i n Huber , I n c , .Driller. .Helper. 

C u r t A. Cramer 
H, 

.Weight. 140 Hammer-) /-
. Drop inches 

Depth 
(feet) 

Interval 
Sampled 

Blows per 
6 inches Description 

10-

15— 

20 — 

25 — 

30 

35-

Fill, medium to fine sand, coarse 
gravel; debris; dark brown 

a-3 
1-31 

^<>/3 

f-/6 

S-IO 
/a-io 

Fine sand little silt, little gravel; 
dark grey; wet 

NI 

Medium to fine sand; coarse quartz 
fragments; black; wet 

Buried timber; 10' to 11.6' 

Bottom of Boring 15' 



>i^^GERAGHTY 
^& MILLER. INC. 

^Ground- Water Consuitants 

'm, "%t A 
'<h 

WELL CONSTRUCTION LOG 

-2_ft 

7 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

7\ 
/ 
/ • ^ 8 1/4 
/ 
/ 

/ 

LAND auwwcE 

drilled hole 
. inch diameter 

.Well casing, 
_2 inch diameter, 
Sch 40 Pv r 

J ip Backfill 
•St^Grout 957. P o r t l a n d 
y 57. B e n t . Gel 

/ 

• BBenton 

f f 

s? 

Bentonite 

4 . ^ ft* 

G slurry 
(3 pellets 

-Well Screen. 
2. inch diameter 
PVC . 010 .slot 

Gravel Pack 
'Ii Sand Pack 

i ; | ^ 0 Formation 
Collapse 

m 
14 .5 f t ' 

i 5 tt* 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

•Depth Below 
Land Surface 

Project C i t v of Nor fo lk /Vepco 

Town/City Norfo lk 

Wall MW-2 

County C i t y of N o r f o l k fitatB VA 

Permit No. NA 

Land-Surface Bevation 

and Datum 110-93 feet 

Nor fo lk C i t y 

Installation Dates<s) 9/12/89 

Drilling Method Hollow s tem Auger 

ID surveyed 

a estimated 

Driiiing Contractor 

Drilling Ruid None 

Hardin-Huber. Inc. 

Development Techniques(s) and Date(s) 
B a i l e d 9 / 1 8 / 8 9 

Ruid l_oss During Drilling NA 

Water Removed During Development. 
7 61 ' 

Static Depth to Water ' 

12 G a l l o n s 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

NA 

gallons 

gallons 

. feet t>elow M.P. 

.feet below M.P. 

hours 

Date. 

-.zz gpm/ft 
Well Purpose Ground-Water M o n i t o r i n g 

Remarks. 

Prepared by Cur t A. Cramer 



^^•rGERAGHTY 
'(S? MILLER. INC. 

Ground-Water Consuuants 

SAMPLeCORE LOG %f^/ 
BoringWell_m=:3^Project/No. C i t y of Nor fo lk /Vepco M D 0 5 7 . 0 2 p ^ 1 , , 2 -
Site ^ , , 
Location N o r f o l k , VA 

ggSa 9/12/89 Drilling 
.Completed. 9 / 1 2 / 8 9 

o Type of Sample/ , . ^ 
Total Depth Drilled _ 1 2 ^ _ feet Hole Diameter__2^ inches CoringOevwe s p l i t spoon 
1-ength and Diameter 2 4 " x 2 ' Samniinn intaivai v a r i o u s feet of Coring Device 
Lat«*AiffcieflBev. 112.00 faet B Sun«yed D Estimawd Datum Nor fo lk C i t y 

Drilling Ruid Used 
Driiiing 
Contractor ^^___ 

NA .Drilling Method. HSA 

Prepared 
By 

10 

20 — 

25 — 

30-

35 — 

H a r d i n Huber , I n c . .Driller. .Helper. 

C u r t A. Cramer 
Hammer •< An Hammer -tc 

.Weigm__lll__Drop ^° Inches 

Depth Interval Blows per 
(feet) Sampled 6 inches 

J. 

IE 

IE 

Description 

"3-3 

r-3 

1-1 

VI 

H^ 

(MOR. 

ITT 
a-1 

l-a 

Fill, medium sand mixed with debris, 
bricks, ash, cinders; brown/black 

strong odor 

strong odor 

Trash layer, with gravel & rock 
fragments 

Medium sand with little silt; brown/ 
grey; strong odor; root fragments 

no odor at 16' 

Clayey silt, with sand lens grades 
into clay; green/grey; root fragments; 
wet; no odor 

Silty clay, little fine sand; shell 
debris; moist; no odor 



r" 
>i^rGERAGHTY 
^^'5? MILLER. INC. 

Ground' Water Consultants 

SAMPLE/CORE LOG (Cont.d) 
Bonng/Well MW-3 

Prepared By C u r t A . C ramer 

2 2 
Page_f o f _ l 

Depth 
( f e e t ) 

I n t e r v a l 
Sampled 

Blows per 
6 inches D e s c r i p t i o n 

35 — 

40 — 

45 — 

55 — 

65 — 

70-

75-

^ 

5 0 — — 

: 
6 0 — — 

WW*Ni 

Fine sand with some s i l t ; green/ 
grey; wet 

B o t t o m of B o r i n g 42 ' 



# 

^•^GERAGHTY 
P̂ & MILLER. INC. 

round- Water Consultants 'X,x 

WELL CONSTRUCTION LOG 

^•iJrt 
y 
/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

7\ 
/ 

V 

'A 
/ 

LAND SUWWCE 

8 1/4 inch diameter 
drilled hole 

Well casing, 
? inch diameter. 

Sch 40 PVC 

J p Backfill 

/ 
/ \ 
/ 

Qrout 95/^ P o r t l a n d 
57, Bent Gel 

• (Irr 
ft* 

Bentonite n slurry 
a pellets 

4 .4 tt* 

-Well Screen. 
- inch diameter 

_PVC ^ .010, lo t 

Gravel Pack 
^ Sand Pack 

Formation 
Collapse 

ILAr^* 
15 ft' 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

Project C i t y of Nor fo lk /Vepco 

Town/City fJ»rfnlk 

.Well. MW-3 

Cniiniy C i t y of Nor fo lk State VA 

Permit No. NA 

Land-Surfaca Elevatkjn 

and Datum J-12 feet 

Norfolk Citv 

^ surveyed 

a estimated 
9/12/89 Installation Dates(s) _ 

Drilling Method Hollow s tem Auger 

Drilling Contractor H a r d i n - H u b e r . I n c . 

Drilling Ruid None 

Development Techniques(s) and Date<s) 

Not Developed 

Ruid Loss During Drilling ^A. 

Water Removed During Development. 

Static Depth to Water ' ~ ' 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

gallons 

galtons 

.feet bekjw M.P. 

.feet below M.P. 

hours 

Date. 

gpm/ft Specific Capacity 

WellPurposfl Ground-Water M o n i t o r i n g 

RemariM Well b r o k e n o f f a t ground s n r f a r p hpfr.>-o 

d e v e l o p m e n t . S u b s e q u e n t l y a b a n d o n e d . 

Prepared by C h r i s Havlicfek 



>i*rGERAGHTY 
'•S'MILLER. INC. 

Grouna-Water Consuuants 

SAMPLE/CORE LOG 
Boring/Welliiiizl—Project/No. C i t v of Nor fo lk /Vepco MD057.02p 1 

L ^ n N o r f o l k , VA § S S 9 / 1 2 / 8 9 

.of. 

X'^4o, •̂ 

c g ^ 9/12/89 

Total Depth Drilled. 
Length and Oiameier 
of Coring Device 

14 feet Hole Diameter. 8 
Type of Samole/ , . ^ 

.inches CoringDevice s p l i t s p o o n 

2A122L • SamoiinQInterval v a r i o u s .feet 

Land-SuriacaEiev.^iil i l ifeet ^^Suiveyed DEstimatBa Datum N o r f o l k C i t y 

Driiiing Ruid Used 
DriUing 
ContiBcsir 
Prepaied 
By 

NA .DriUing Method. HSA 

H a r d i n H u b e r , I n c , .Driller. .Helper. 

C u r t A. C r a m e r !Sr 140 sy^s .incties 

Depth 
( fee t ) 

Interval 
Sampled 

Blows par 
6 inches 

10-

20 — 

25 — 

30 — 

35 — 

Description 

31 

Fill, coarse to fine sand and gravel; 
liaht brown; dry; clayey silt lens at 
1.5' 

Silty clay, trace fine sana increasing 
with depth; light grey; moist; coal-
tt:ar odor , / 

-a-A 
I - l 

2i 

Medium to fine sand; black to brown; 
moist; oil/coal-tar odor; black stain
ing decreases with depth 

Bottom of Boring 15' 



-^•^GERAGHTY 
''(S? MILLER, INC. 

^Ground-Water Consultants 

WELL CONSTRUCTION LOG 

2 .15 
-T 

Y 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

LAND 3uwr>cg 

7] 
7 
/ ^ - 8 1/4 inch diameter 
/ drilled hole 
/ 

/ 
/ 

/ 
/ 

.Well casing. 
_2 inch diameter, 
•Sch 40 Pvr. 

Backfill 
Grout _ 

i r-
• BBenton 

I l_3J. 

ft' 

Bentonite 
3.5 ft. 

57. Bent 

G slurry 
n pellets 

4 . 5 ft' 

-Well Screen. 
_2 inch diameter 

PVC .010 slot 

Gravel Pack 
^ Sand Pack 

Formation 
Collapse 

11:5 ft-

^^£_ft-

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

•Depth Below 
Land Surface 

C i t v of N o r f o l k / V e p c o Project 

TOVWVCJty N o r f o l k 

_yVe,|_MW-4 

County C i t y of N o r f o l k Stata VA 

Permit No. NA 

Land-Surface Elevation 

and Datum ^ ^ ^ - ^ Q feet 

Nor fo l k C i t v 
& surveyed 

a estimated 
9 / 1 2 / 8 9 Installation Oates(s) _ 

Drilling Method Hollow Stem Auger 

Drilling Contractor H a r d i n - H u b e r . I n c . 

Drilling Ruid P o t a b l e Water 

Development Techniques^s) and Date<s) 
Bailed 9/19/89 

Ruid Loss During Drilling _ 

Water Removed During Development. 

Static Depth to Water 7.an 

20 gallons 

S galInng 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

gallons 

gallons 

.feet below M.P. 

.feet below M.P. 

hours 

Date. 

gpm/ft Specific Capacity 

Well Purpose Ground-Water M o n i t o r i n g 

Remarks. 

Prepared by Curt A. Cramer 



.̂ •TGERAGHTY 
ii^(S? MILLER. INC. 

Ground-Water Consultants 

SAMPLeCORE LOG 
Boring/Weil i E l l ^ P r o l e c t / N o . N o r f o l k Gas P l a n t / M D 0 5 7 . 03 
Site 
S t » n N o r f o l k , VA 

.of. 

.gS!i:a9/26/90 g!!!SP^^9/28/90 
r 1 1 Tl /c Type of SamoJe/ 0.^1^4. _.^^__ 

Total Depth Drilled ̂ . i i _ feet Hole Diameter i i l i ^ inches CoringOevwe ^ p u t s p o o n 
Lengm and Diameter 
of Coring Device ^'^ ^ ^ _ ^ . Sampling tmeival V a r i o u s ^ggj 

I anriAirfaragtex/ 116.5I fpwt Qpfeurveyed DEstimated Datum N o r f o l k C i t y 

Quik Gel and Hydrant water Drilling Ruid Used 

Hardin-Huber, Inc, DriiUng 
Contractor 
Prepared 
By J . O w s i a n y 

.Driller. 

.Dr i l l ing Method. 

Royce 

Mud r o t a r y 

.Helper Don 

Hammer) A Q Hammoc Q 
. WeJgtn Drop inches 

Depth I n t e r v a l Blows per 
( fee t ) Sampled 6 inches Descr ip t ion 

15— 

20 — 

25 — 

' - % 

30-

35 — 

7-5 

1 
vJOH 

3 

2-2 

3-3 

No samples collected 

Fine sand, little silt; stained 
black, oil sheen; grey/black; wet; 
n-.Gderate- odor 

I<o Litaining 
Clay with silt and fine sand 
grading to clay with little silt; 
grey; wet; no staining 

Lenses of fine sand, shell fragments 



-J^TGERAGHTY 
'(Sf MILLER. INC. 

Ground'Water Consultants 
•y/) '^( 

SAMPLE/CORE LOG (Cont.d) 
Bnring/Well MW-4B 

Prepared By J . Owsiany 

Page. .o f . 

• 

Depth 
( f e e t ) 

Interval 
Sampled 

35 — 

40 — 

45 — 

50-

55 — 

6 0 — — , 

65 — 

70-

n- J 

Blows per 
6 Inches Description 

.5-6 

i*-6 

I7-\S 

4-7 

7-8 

iS'ia 

Trace fine sand 

Fine to medium sand and silt, lense^ 
of silty clay; grey; wet 

35-351 
{H-H 

7-M 
Ift-I? 

Pebbles and gravel with coarse sand 

Fine sand, little silt, shell 
fragments; dark grey-green 

Bottom of Boring 



AWGERAGKYY 
'& MILLER. INC. 

Ground' Water Consultants 

WELL CONSTRUCTION LOG 

t 7 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

7\ 
7 
7 ^ 
7 

LANO mnnet 

. inch diameter 

/ 

/ 
/ 

drilled hole 

.Well casing, 
2 inch diameter, 
PVC 

Backfill 
Grout Por t land & 

57o Bentoni te 

i g - -
• BBenton 

ft* 

Bentonite 

ft* 

D slurry 
G^ pellets 

41.5 ft* 

-Well Screen. 
. inch diameter 

PVC 0-OlQilnt 

Gravel Pack 
Sand Pack 
Formation 
Collapse 

.£ii%* 
31-5 ft ' 

Measuring Point Is Top of 
Well Casing Unless Ottierwise 
Noted. 

'Depth Below 
Land Surface 

Project Ci ty of Norfolk 

rn^r.»y Norfolk 
\A/»>I MW-4R 

rniinty C i t y of No r fo l k 

PemfJit No. ^ ^ 

.StataJiA. 

Land-Surfaca Elevatnn 

and Datum ^ l ^ - ^ ^ - feet 

Installation Dates(s) ^ " "^ "^Q 

Drilling Method Mud Rotary 

Q surveyed 

D estimated 

Drilling Contractor Hardin-Huber. Inc . 

Drilling Ruid Quik-Gel & Hydrant water 

Development Techniques(s) and Date(s) 
Developed 10-18-90, by a l t e r n a t e l y surging and 

b a i l i n g 

Ruid Loss During Drilling None de tec ted .gallons 

Water Removed During Development _ i £ . 

Static Depth to Water 16-32 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

gallons 

. feet tielow M.P. 

. feet tielow M.P. 

hours 

Date. 

gpm/ft 

Well Purpose Monitor deep ground-water q u a l i t y 

Remarks. 

Prepared by Owsi any 

Note: 6- inch diameter s t e e l 
casing from 0-31.5 f ee t . 10-inch 
diameter borehole from 0-31 .5 fee t 

1/86 



^^•rGERAGHTY 
'<S? MILLER. INC. 

Ground. Water Consultants 

SAMPLE/CORE LOG 
Bomq/Wwll MW-S PmjnrtyNn. C i t v of N o r f o l k / V e p c o MD057.02 
Site .. „ , , . . , Drilling q / T 9 / f, q Drilling 

.of. 

N o r f o l k , VA _g;^9A2£89___SSSedJZH££i Location _ 

Total Depth Drilled _ _ l i ^ feet Hole Diameter___L_ inches ConngOevk» s p l i t s p o o n 
Length and Diameter 
of Coring Device 24 "x 2" .Samplinginteival v a r i o u s ^^^ 

Land-Surface Eiev. _ l l i . i l 2 _ feet SSun^yed D Estimated Datum N o r f o l k C i t y 

NA Drillinn Method HSA Drilling Ruid Used 
Drilling 
Comraoor H a r d i n H u b e r . I n c 
Prepared 
By 

Depth 
( f ee t ) 

10-

15 — 

20 — 

30-

35 — 

.Driller. .Helper. 

C u r t A. C r a m e r .WeighL 
140 Hammer ^ g 

. Drop inches 

Interval 
Sampled 

Blows per 
6 Inches Description 

25 — — 

1-10 

7-9 
5-7 

3-3 

)-i 

tiOH 

Fill, medium sand with cinders; grey 
to black, tar nodules, strong odor 

"Refuse, black, oil sheen ana strong 
odor 

-Visible tar; strong odor 

Clay with organic fragment, grey,no 
ystains or odors J 

Bottom of Boring 16' 



^•rGERAGHTY 
^ & MILLER. INC. 
t^Ground-Water Consultants 

X 
^ ^ ^ 

y / o ' ^ 

WELL CONSTRUCTION LOG 

J . 
2 ^ f t 

Y 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7\ 
7 
7 * ^ Q 1/4 jnch diameter 
/ drilled hole 
/ 

LANO SUWWCg 

.Well casing, 
1 inch diameter. 
Sch 40 PVC A 

7 
J d Backfill 
T S ^ Grout 95Z P o r t l a n d 
y 57o Bent 

• BBenton 

I 1-̂  
Bentonite 

3 ft* 

_5_ft* 

3 slurry 
X3 pellets 

-Well Screen. 
^ inch diameter 

PVC .010 ^tnt 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

.Ll_ft-

j . i _ f t * 

Measuring Point is Top of 
Well Casing Unless Othenwise 
Noted. 

'Depth Below 
Land Surface 

Project C i t v of N o r f o l k / V e p c o 

Town/City nnrfnW 

Wall MW-5 

County C i t y of N o r f o l k StatB VA 

Permit No. NA 

Land-Surface Bevation 

and Datum 1 1 ^ - 9 2 feet 

Norfo lk c i t y 

& surveyed 

a estimated 

9 / 1 2 / 8 9 Installation Dates<s). 

Drilling Method Hollow Stem Auger 

Drilling Contractor 

Drilling Ruid None 

H a r d i n - H u b e r , I n c . 

Development Techniques(s) and Date(s) 
B a i l e d 9 / 1 9 / 8 9 

Ruid Loss During Drilling NA 

Water Removed During Development _ 

Static Depth to Water 8.30 

15 

Pumping Depth to Water 

Pumping Duration 

Yield __2Z;:J^^ gpm 

NA 

gallons 

gallons 

.feet t)elow M.P. 

. feet t)elow M.P. 

hours 

Date 

gpm/ft Specific Capacity 
Well Purpose Ground-Water M o n i t o r i n g 

Remarks. 

Prepared by C h r i s H a v l i c e k 



^•TGERAGHTY 
JITS? MILLER. INC. 
UrGrouna-Water Consuuants 

SAMPLeCORE LOG 
Rnrinrj/Wrti MW-6 Pm|flrt<Nn C J t v of N o r f o l k / V e p c o MD057.02 

0, 

% 

.of. 

N o r f o l k , VA 
Drilling 

.Started. 
DriUing 

.Completed. 
Site 
Location 

Type of Sample/ 
Total Depth Drilled 42 feet Hole Diameter 8 inches Coring Device s p l i t s p o o n 
Lengm and Diametn-
of Coring Device ^ 4 " Y 7 " . Sampling Inteival v a r i o u s feet 

Land^urface E i e v . - J ^ L L I L feet Of Surveyed n Estimated Damm N o r f o l k C i t v 

Drilling Ruid Used 
Drflling 
CcnoBCtor 
Preparsd 
By 

_NIA. .Drilling Method. HSA 

^AT-riin Hnhpr. Tnn .Driller. .Helper. 

Curt A. Cramer Hi ir •\ An Hammer-J c 
W e i g h t _ ^ I I _ Drop "^^ inches 

Depth I n t e r v a l Blovs par 
( f ee t ) Sampled 6 inches Desc r ip t ion 

10-

20 — 

25 — 

30-

35 — 

1 

a-4 

7-7 

^-7 

•5-5-

P355n 

a-3 

Fill limestone fragments & medium to 
fine sand; light grey 

Fine sand, little gravel; black, coal--
tar odor; silty 'clay lens at 5'; moist 

Appearance of silt in small amounts; 
odors 

more silt; wet; odor 

Clay; little shell fragments; grey/ 
green; wet 

More shell fragments 



^•TGERAGHTY 
"̂ 5? MILLER. INC. 
^Ground- Water Consuitants 

^^^x£ 4 ^ 

SAMPLE/CORE LOG (Cont.d) 
Boring/Well MW-6 

Prepared By C u r t A. C r a m e r 

Page ^ of L 

Depth 
( f e e t ) 

35 — 

40. 

65 — 

I n t e r v a l 
Sampled 

Blovs per 
6 inches Desc r ip t ion 

^ 

4 5 — —1. 

5 0 — — 

55 — 

4 

: j 
X 

- I 
J 
1 

T T 
4-r 

Organic layer; root zone; no stain
ing or visible fuel 

Ĵorti Meaium to rine sana; grey; no stain 
I ina or odor 

Bottom of Boring '̂ 2' 

70 — 

3 
75-



^I^TGERAGHTY 
ll^S? MILLER, INC. 

"Jround- Water Consultants 
^ 

WELL CONSTRUCTION LOG 

T n 
2-Lft 

' ^ 7 ' * " ^ 8 1/4 inch diameter 
' ^ / drilled hole 
/ / 

ll 
7 J p Backfill 
/ T T I G r o u t QS7- P n r - r 1 : . n ^ 

/ / 57„ Bent 

AV 

Well casing, 
? inch diameter, 

'>r\̂  40 PVr 

i r-
• BBenton I 1̂^ 

Bentonite 

4 .5 ft* 

5-0 ft* 

• slurry 
^ pellets 

-Well Screen. 
^ inch diameter 

Gravel Pack 
•2? Sand Pack 

Formation 
Collapse 

iLft* 
15 ft* 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

•Depth Below 
Land Surface 

Citv of Norfolk/Vepco Project 

Tnmn/n i t y Mnrfolk 

Wall MtJ-t; 

County Citv of Norfolk .<State VA 

Permit No. NA 

Land-Surface Bevation 

and Datum ^ ^ ^ - ^ Q feet 

Norfolk Citv 

S surveyed 

a estimated 

9 / 1 2 / 8 9 Installation Dates<s) 

Drilling Method Hollow Stem Auger 

Drilling Contraaor Hardin-Huber. Inc. 

Drilling Ruid None 

Development Techniques(s) and Date(s) 
Bailed 9/19/89 

NA Ruid Loss During Drilling 

Water Removed During Development. 

Static Depth to Water i n 

_Li. 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

galkins 

galksns 

. feet t)ek»v M.P. 

. feet bekjw M.P. 

hours 

Date. 

gpm/ft Specific Capacity 

Well Purpose Ground-Water Monitoring 

Remarks. 

Prepared by Curt A. Cramer 



^•rGERAGHTY 
<S? MILLER. INC. 

Ground-Water Consuuants 

SAMPLeCORE LOG 
BomqMlMMW-7 Pmjwrt/Nn C i t y of N o r f o l k / V e p c o MD057.02 
Site 
Locat»n N o r f n l k . VA 

^ . 

X-

• m M 

.of. 

• S S 9/12/89 g S m v i 9/12/89 

Total Depth Drilled ! £ . . feet Hole Diameter _ L 
Type of Sample/ 

, inches CoringOevne s p l i t s p o o n 
Length and Diameter o ̂  <• v- 9 " 
of Coring Devk» ^ ^ ^ ^ .Sampling Interval v a r i o u s .feet 

Land-Suriace Eiev. i i I 2 - _ Z _ _ feet SlSunwyed n Estimated natum N o r f o l k C i t y 

DriUing Ruid Used NA ^ DriHtngMathori HSA 
DriUing 
Contractor 
Prepared 
By 

Depth 
( f ee t ) 

10 

20 — 

30-

35 

Hardin Huber, Inc, .Driller. .Helper. 

C u r t A. Cramer 
Hammer . . _, Hammer ^ ̂  

. wwinht 140 Drop 36 incties 

Interval 
Sampled 

Blovs per 
6 inches Description 

2 5 — 

Fill, medium sand; grey to black; no 
odor 

/^ill; debris, cinders, ash, c o a l , ^ 
fragments 

•a-1 
^-3 

UOOH 
•3.^" 

Wet, slight odor 

Clay with organic matter; grey, wooa; 
fragmenrs; visible fuel pockets 

Bottom of Boring 16' 



>i»r'GERAGHTY 
^ ( S ? MILLER. INC. 
^FGround-Water Consultants 

WELL CONSTRUCTION LOG 

T 

L 

A 
7 
7 
7 
7 
7 
7 

/ 
/ 

LAND 5UWWCg 

drilled hole 

7\ 
7 
/ V _ 8 1/4 

/ 
/ 

'A 

/ 
/ 

. inch diameter 

.Well casing, 
_2 inch diameter, 

Sch 40 PVC 

Backfill 
Grout . 957, P o r t l a n d 

57. B e n t . Gel 

i i— 
• • Benton 

I 1̂ ^ 

ft* 

Bentonite 

3.5 ft-

in slurry 
!^ pellets 

5 . 4 

-Well Screen. 
"? inch diameter 

.slot PVC , 0 1 0 

Gravel Pack 
CJ Sand Pack 

Formation 
Collapse 

llA^' 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

•Depth Below 
Land Surface 

Project C i t y of N o r f o l k / V e p c o 

Town/City N o r f o l k 

Wall MW-7 

County C i t y of N o r f o l k qt f l ta VA 

Permit No. NA 

Land-Surface Bevation 

and Datum 109.70 feet 

No r fo l k C i t v 

Installation Dates(s) 9 /12/89 

^ surveyed 

a estimated 

Drilling Method Hollow Stem Auger 

DrillingComractor Hardin-Huber, Inc. 

Drilling Ruid None 

Development Techniques<s) and Date(s) 

B a i l e d 9 / 1 9 / 8 9 

Ruid Loss During Drilling NA 

Water Removed During Development. 

Static Depth to Water 8.37 

15 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

gallons 

gallons 

. feet t)ek)w M.P. 

.feet tielow M.P. 

. hours 

Date. 

gpm/ft Specific Capacity 

Well Purpose Ground-Water M o n i t o r i n g 

Remarks. 

Prepared tjy Chris Havlicek 



AmrGERAGKYY 
'(S? MILLER. INC. 

Ground-Water Consultants 

SAMPLE/CORE LOG X7 
'// 

Boring/Well_Mii=^^Project/No. C i t v of N o r f o l k / V e p c o MD057.02p,^ 1 
Site 
Location N o r f o l k . VA 

. O f . 

5SSS9/13/89 S S ^ 9/13/89 

8 5 ^ „ ? c S S " ' s p l i t spoon . inches (Coring Device Total Depth Drilled i 4 feet htoie Diameter. 
Lenoth and Diameter 
of Coring Device 2 4 " x 2 " Sampling Interval Z i £ i £ H £ _ feet 

LandSuriaceEiev.JiOli lO.feet itS Sun/eyed D Estimated Datum N o r f o l k C i t y 

DriUing Ruid Used Ma 

Hardin Huber, Inc. 

. DriUing Method_HSA_ 
DriiUng 
Conuiour .Driller. .Helper. 
Prepared 
By C u r t A. C r a m e r .inches 

Depth I n t e r v a l Blovs par 
( fee t ) Sampled 6 inches Desc r ip t ion 

10 

15 — 

20 — 

25 — 

30 

35 — 

3-/ 

FT 
I - l 

VuoHi 

Debris, cinders & ash; medium sand; 
black/brown; moist 

Debris; heavily stained; strong oil 
odor; black 

Clay with organic matter, shells & 
roots 

Bottom of Boring 14' 



# 

_ ^GERAGHTY 
f<^ MILLER, INC. 
Croutut. Water Consuiiana 

' ' ^ S 

w a x CONSTRUCTION LOG 

_L 
2-lift 

-ANO 8UWWCC 

.inch diameter 
11 
7 / * s ^ 8 1/4 

-^ / drilled hole 
/ / ^ W e l l casing, 
/ / _2 inch diameter, 
/ / Sch 40 . PVC 
/ fc Backfill 
/ / f e Grout 957 Pnr r l . ^n r i 

m. 57, Bent 

• Hsen ton 

ft* 

Bentonite 

3 ft-

cn slurry 
^ - pellets 

•iS. 

4 . 9 1 f t ' 

-WeU Screen. 
"' inch diameter 

P^^^ _CLLQ_SlOt 

Gravel Pack 
r̂  Sand Pack 

Formation 
(^llapse 

UL±L ft* 

15 ft. 

Measunng Point is Top of 
Well Casing Unless Othenwise 
Noted. 

'Depth Below 
Land Surface 

Project C i t v of N o r f o I k / V e p c o Wall MW-a 

CjDurtcy C i t y of N o r f o l k Statu VA 

Pemnit No.. NA 

Land-Surface Elevatnn 

andOatton. 1 0 9 . 4 0 feet 

Norfolk Citv 

{D surveyed 

a estimated 

instaUation Dates^s) 

Drilling Method H o l l o w Stem A u e e r 

Drilling Contractor H a r d i n - H u b e r . I n c . 

Drilling Ruid ?̂ Qne 

Devekipmem Techniques(s) and Date(s) 

Bailed 9/20/89 

Ruid Loss During Drilling NA 

Water Removed During Devekipment ^5 

Static Depth to Water 6.70 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

hours 

gpm/ft Specific Capacity 

Well Purpose Ground-Water M o n i t o r i n g 

Remarks. 

galtons 

gaUcns 

.feet t}ek3w M.P. 

.feet below M.P. 

Date_=j 

Prepared by C h r i s H a v l i c e k 



x^ 
AmrGERAGKYY 
Jf(S? MILLER. INC. 
U r Ground-Water Consultants 

SAMPLeCORE LOG 
BoringWell ^ ^ " ^ Project/No. C i t v nf N o r f o l k / V e o c o MD057.02 

O, 

.of. Ĉ^̂  
Site 
Location N n r f n i k , VA §2SS9/12/89 

.Started c S ^ ^ 9/12/89 
Type of Sample/ 

Total Depth Drilled _ i 2 feet Hole Diameter _ § inches CoringDevwe s p l i t s p o o n 
Length and Diameter 
of Caring Device 2 4 " x 2 ' SamoiinnInteival v a r i o u s feet 

Land-Suriace Eiev. J J J ^ d l feet QSunwyed D Estimated nattim N o r f o l k C i t y 

DriUing Ruid Used NA ^ 

Hardin Huber, Inc, 

.DriUing Method. HSA 

DrflUng 
ContTBCtor 
Prepared 
By 

10-

20 — 

25 — 

30-

35 — 

.Driller. 

C u r t A. C r a m e r 
Hammer 

.Weight- 140 

.Helper. 
H; 
Drop ^^ inches 

Depth I n t e r v a l Blows per 
( f ee t ) Sampled 6 inches Desc r ip t ion 

\ T T 7 

2-H 
-̂3 

I-l 
UOOH 
-I 

fill, medium to fine sand and gravel} 
brown-dry 

black coloration starts, coal frag
ments 

Debris; black; oil sheen; wet 

Silty clay; dark grey; coal-tar oaor; 
wet; shell fragments 

' I a-3 

Clay with root fragments; grey; no 
staining; slight odor 

wet 

Medium grained sand lens; oil stained; 
strong odor; wet 

sand lens; wet 



>i^rGER.^GHTY 
Jf<Sr" MILLER. INC. 
U r Ground- Water Consultants 

SAMPLE/CORE LOG (Cont.d) 
Boring/Well MW-9 

Prepared By C u r t A. Cramer 

%'^f 

Page. .of. 

Depth 
( f e e t ) 

Interval 
Sampled 

Blows per 
6 inches Description 

35 — 

40 — 

45 — 

55 — 

60 — 

65 — 

70-

2 
i 

5 0 — — 

-J 

7-7 Fine sand with trace silt; green/ 
grey 

"''̂'1 change in odor; light grey/white 

Bottom of Boring 42' 

75 — 



• 1 
^•rOERAGHTY 
^ < y MILLER. INC 
w Ground. Water Consuiuiia 

. X 
'9M /A. ,-r̂  

• • . < o . m̂  

WELL CONSTRUCTION LOG 

2.3 T 
- f t 
A 

Y. 7\ 
7 
7 \ A ^ ' ^ ^ _ § _ i Z i L inch diameter 
^^ 7 drilled hole 

/ \A 
7 7 

7 
7 
7 
7 

7 

-Awo auwwCT 

7 
7 

.WeU 
2 . inch diameter. 

Sch 40 PVC 

Backfill 
Grout 957 P n r r l a n d 

57. Ben t Ge l 

Heenton 
ft* 

Bentonite 

3 -9_ f t ' 

a slurry 
j p pellets 

4 .7 f t ' 

-Well Screen. 
_2 fhch diameter 

Gravel Pack 
•Ii Sand Pack 

Formation 
(Elapse 

i h ^ ft* 

15 ft* 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
l.and Surface 

Project C i t y o f Nor fo lk /Veoco 

TcMTiiTHy N n r f n i k 

Weli MW-9 

finiinty C i t y of N o r f o l k .Stata IL. 
Penrnt No.. NA 

Land^urfaee Elevatnn 

and Datum. 1 1 0 . 4 4 .feet 

Norfolk City 

G surveyed 

a estimated 
9 / 1 2 / 8 9 Instattatk>n0ates(8). 

DriUing Method Hollow s t e m Auger 

Drilling Contractor 

Drilling Ruid None 

Hardin-Huber. Inc. 

Devekipmem Techni(;ue8(s) and Oate(s) 

B a i l e d 9 / 1 9 / 8 9 

Ruid Loss During Drilling ^A 

Water Removed During Devek)pmerrt___LL 

Static Depth to Water 6-69 

Pumping Depth to Water 

Pumping Ouratkin 

Yield * gpm 

NA 

hours 

. gpm/ft Specific Capacity 

Well Purpose Ground-Wate r M o n i t o r i n g 

Remarks. 

.gaUons 

.gallons 

_featbek>wM.P. 

. feet bekiw M.P. 

Date. 

Prepared t)y Cur t A. Cramer 



>l*rGERAGHTY 
(S'MILLER. INC. 

Ground-Water Consiutants %/^f 
SAMPLeCORE LOG 

Boring/WAll MW-10 Pwyirr/NftCitV o f Nor f o l k / V e p c o MD057.02 p , ^ 1 

Site 
Locatmn N o r f o l k . VA 

.of. 

S i S 9/12/89 gSSL^ 9/12/89 
Type of Sample/ 

Total Depth Drilled _ L 1 ^ feet Hole Diameter JB; inches CortngDev«e s p l i t s p o o n 
{..ength and Diameter 
of Coring Device ^ 4 " v 7 " Sampiinqintanial v a r i o u s 

Land-Surface Bev. _ l i i . : ^ feet • Surveyed DEstimated nanim N o r f o l k C i t y 

DriUing Ruid Used " ^ 

H a r d i n H u b e r , I n c . Driller 

. DtflUng Method, HSA 

DriUing 
Contiacsor 
Prepared 
By 

.Helper. 

C u r t A. C r a m e r 

.feet 

Hammer. . _ Hammoc, ^ 
. Wr t r ^ 140 Drop -̂ o inches 

Depth Interval Blows per 
(feet) Sampled 6 inches 

0— 

20 — 

30-

35 — 

2 5 — — 

Descr ip t ion 

3 ^ 
3-a 

r r 

Fill, coarse to fine sand with little 
gravel; brown; dry 

2PS 
S'H 

Fine sand and silt; tan; oil sheen, 
odor 

No Sheen 

Bottom of Boring 14.7' 



# 

-i^TGERAGHTY 
,s|̂ <9 MILLER, INC 
' ^Cro iu td . Water Consuitants 

WELL CONSTRUCTION LOG 

T 
2.-L_ft 

L Y 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

LANO auwwiei 

/ / 

H HBentonite 

I Ltiitt-

7\ 
7 
7 
7 
/ 

y 
7 
7 
j n Backfill 
*<gGrout 957. Por t land 

7 

- ^ ^^^ inch diameter 
drillad hole 

.Well casing, 
2. inch diameter. 
Sch 40 PVC 

57, Bent Gel 

G slurry 
a pellets 

4.7 ft* 

-Well Screen. 
_2 inch diameter 

PVC . .010 ^Int 

Gravel Pack 
^ Sand Pack 

Formatidn 
CoUapse 

1 5 ^ ^ ft-

_L5 ft" 

Measunng Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

Project C i t v o f Nor fo lk /Vepco 

TntiifKrJty M n r f n i k 

.Weil. MW-10 

rVuinty Ci tv of Norfolk Stata VA 

Permit No.. NA 

Land-Surfaca Bevatkxi 

and Datum ~^LA,.^^ feet 

No r fo l k C i t y 
& surveyed 

D estiinated 

InstaUatun Oataa^s) 

Drilling Method Hollow Stem Aueer 

Drilling Contractor Hardin-Huber. Inc . 

Drilling Ruid None 

Oevek}pmem Techniques(s) and Date(s) 

Bailed 9/20/89 

Ruid Loss During Drilling ^A 

Water Removed During DeveinpmBnt ^^ 

Static Depth to Water 8.20 

.galtons 

.gaUons 

Pumping Depth to Water 

Pumpmg Duration 

Yield gpm 

NA 

.feet bekiw M.P. 

. feet bekjw M.P. 

hours 

Date. 

.gpm/ft Specific Capacity 

Well Purpcisa Ground-Water Monitor ing 

Remarks. 

Prepared by Curt A. Cramer 



AmrGERAGKYY 
gf(5? MILLER. INC. ^ - / ^ 
UrGround.Waier Consiutants ^n .X^ 'C 

SAMPLeCORE LOG 
Bofinq/Wrtl MW-12 Pm^arr/Nn.CitV o f N o r f o l k / V e p c o M D 0 5 7 . 0 2 p . ^ 1 ^ ^ 
Site 
Locatkjn NoyfQJK, VA 

I?' 
'( 

• g S 9/13/89 g S g . ^ 9/13/89 
Type of Sample/ 

Total DefAh Drflled 1 4 feet Hole Diameter 8 inches Coring Device s p l i t s p o o n 
l-ength and Diameter 2 4 " x 2 " 
of Coring DevKe , 

L.and-Surface Eiev.. 112 .46 
; SamoUno Intanial v a r i o u s 

feet aSunrayed DEstimated natiim N o r f o l k C i t y 

.feet 

DriUing Hukl Used NA 

H a r d i n Huber , I n c . 

. DriUing Method_JiSA_ 
DrUUng 
Contraaor .Driller. 
Prepared 
By C u r t A. Cramer Hammer 

.WeighL 140 

.Helper. 
H 
Pmp ^ ° inches 

Depth I n t e r v a l Blovs par 
( f ee t ) Sampled 6 inches 

20 — 

2 5 — — 

30 — 

35 — 

Desc r ip t ion 

FT Fill, silt and clay; light brown, dry 

I-a 

Sand layer, medium to fine; brown; 
.̂ oil odor X 
Debris, cinders; black; oil sheen and 
odor; wet 

Medium to fine sand, little clay; 
dark brown; moist-

fine sand little silt; light grey; 
roots present, no odor or stains; wet 

Bottom of Boring 14.5' 



# 

-i^rcERAGHTY 
l̂ <^ MILLER, INC 

Iround. Water Consuttama 
^ ^ 

WELL CONSTRUCTION LOG 

•_Lft 
L 

l l 
^J -^"^JLjLi l i jnchdlametar 

A driiiadhoia 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

A 

7\ 
7 

-ANO suww>eg 

^ 

A 
7 

.Wall casing, 
^ inch diameter, 

Sch 4 0 PVC 

Backfill 
Grout 95% P o i - r l a n d 

^ ^ I Bsenton i 

ft* 

Bentonite 

^ 7.f t* 

5% B e n t . 

a slurry 
SI pellets 

GellDrillIngContractor Hardin-Huber. Inc . 

Drilling Ruid None 

'^•S f t ' 

-Well Screen. 
^ inch diameter 

PVC .01Q_slot 

Gravel Pack 
•3 Sand Pack 

Formation 
Collapse 

_ft* 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
l-and Surface 

Project Ci tv of NorfoIk/Veoco 

Tni»»i/rjty Worfnlk 

County City of Norfolk 

Permit N a _ _ N A 

Wim MW-12 

Staf VA 

Land^urteca Bevatkin 

ttMk natym 1 1 2 . 4 6 .feat 

Norfolk C i ty 

{D surveyed 

D 

InstaUation0ata8(s) Q / ' "̂  ' ^ 9 

DriUing Method Hollow stem Aiit^er 

Oevetopmem Techniquas(8) and 0ata(8) 
Bailed 9 / 2 0 / 3 9 

Ruid Loss During Drilling NA 

Water Removed During Devekjpmem 

Static Depth to Water o .Q2 

Pumping Depth to Water 

Pumping Duration 

Ylekl gpm 

NA 

gallons 

gallons 

.featbakiwM.P. 

.feat below M.P. 

hours 

Data — — 

gpm/ft Specific Capacity _ i i r 2 
Well Purpose Ground-Water Moni tor ing 

RemarkSL 

Prepared by Curt A. Cramer 



AmrGERAGKYY 
'(^MILLER. INC. 

Ground-Water Constutants 
A m 

SAMPLeCORE LOG '̂ "^rX '̂ 
anring/WrtlMW-1 ^ Pm^art/IMnr.i t v o f N o r f o l k / V e P C O MD 0 5 7 . 0 2 P w y 1 n^ 2 

Norfolk , VA Site 
l_0C3tnn .g2S_VlV89_ • c S ^ V13/89 

Total Depth Drilled ̂ d 2 _ _ _ feet Hole Diameter. 
L.ength and Diameter 
rrfnnrinf^OflMM 2 4 " x 2 " 

8 Type of Sample/ . . 
.inches CoringDevice s p l i t s p o o n 

• Samniina tntaiviri v a r i o u s .feet 

l-and-Surface Eiev. 

DriUing Rukl Used 
DriUing 
Contractor __^^_ 

111.55 

NA 

.feet IJ^Suroeyed DEstimated Datum N o r f o l k C i t y 

. DriBng Mathod__SSA_ 

By. 

Depth 
( fee t ) 

10 

15— 

20 — 

25 — 

30 — 

35 — 

Hardin Huber. Inc, .Driller. I I m l n n i 

Curt A. Cramer 
.WeighL 

140 Hammer36 
Dipp inches 

Interval 
Sampled 

Blovs par 
6 inches 

' • 1 

- • 1 

Description 

o-ao 

a-i 

i-i 
I - l 

UOOH 

"woIT 
15-3 

Fill, medium sand"and gravel; brick 
fragments, cinders and wood; tan/grey 

ash and cinders 

Debris, glass, wood, brick; strong 
oil odor 

Clay with root fragments; no staininc 
no odor 

Wood timber, slight odor 

Medium to fine sand with some silt; 
plant and wood fragments; oil stain
ed, odor 

Clay lens 



o. 
AmrGERAGKYY 

Jf<S? MILLER. INC. 
U f Ground- Water Consultants 

m 

SAMPLBCORE LOG (Cont.d) 
Boring/Well MW-13 

Prepared By C u r t A. Cramer 

Page. .of. 

• 

Depth 
( f e e t ) 

35 — 

40 — 

55 — 

6 0 . 

65 — 

70-

I n t e r v a l 
Sampled 

Blovs per 
6 inches 

4 5 — 

5 0 — — 

\ 

Description 

1-1 

Clay with some root fragments; 
grey; no stains or odors 

Bottom of Boring 42' 

75 — 



I^J 
>4*rGERAGHTY 
l f & MILLER, INC. 

Grwutd-Water Cansuitaius 
'4p 

WELL CONSTRUCTION LOG 

;jjft 
i 

^ / " ^ J J i 4 _ inch diameter 
^ \ V driUadhoia 

A 
7 

LANO SUWHieg 

/ 
/ 
/ 
/ 
/ 
/ 

Jl! 

.Weil 
2 . inch diameter. 

i'ch 40 PVC 

^ 
/ 

Backfill 
Grout 957. P o r t l a n d 

57. B e n t . Gel 

Lft* 

Bentonite 

3 f f 

a slurry 
C3 pellets 

i L ^ f f 

WeM Screen. 
^ inch diameter 

UIO .'iint 

Gravel Pack 
•23 Sand Pack 

Formation 
CoUapse 

^ 14 .9 f t ' 

L5—f t ' 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

C i t v of N o r f o l k / V e o c o Pfofact 

TnMi<rJty M n r f n i k 

WflH MW-13 

Cnitmy C i t y of N o r f o l k .Stata__VA_ 

Periiiii No.. NA 

Land-Surfaca Elevation 

and Datum 1 1 1 - 5 5 feat IS surveyed 

N o r f o l k C i t y • esdmatad 

Installation Oataa(s) q /7? / f i q -q /74 /sq 

Drilling Method Ho l l ov stem Auger 

Drilling Contractor H a r d i n - H u b e r . I n c . 

Drilling Ruid None 

Oeveiopmem Techniqtie8(8) and Data(8) 
B a i l e d 9 / 1 4 / 8 9 

Ruid LiJss During Drilling ^A 

Water Removed During Development. 

Static Depth to Water 9.19 

10 
.gailona 

.gallons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

. feat baiow M.P. 

. feat tMiow M.P. 

hours 

Date 

, gpm/ft Specific Capacity 

Well Ptifprum Ground-Water M o n i t o r i n g 

RemarioL 

Prepared t}y C h r i s H a v l i c e k 



AmrGERAGKYY 
ii?'^? MILLER. INC. 

Ground'Water consultants 

- . ^ , ,,MW-13B _ . ,., Nor 
Bormg/Well Pro|ect/No. 

m^9m}M 7 . 0 3 
.Page. .of. 

N o r f o l k , VA DriUing 9 / 2 6 / 9 0 DriUing 9 / 2 7 / 9 0 
. Started . Comiiteted 

Site 
I nrvmon 

SI 1 0 / 6 Type of Sample/ s p l i t s p o o n 
Total Depth Drilled feet Hole Diameter ______ inches Coring Device 
Lengm and Diameter -̂  AU y on 
of Coring Device ^ ^ . SamtJling Interval. V a r i o u s .feet 

Land^ur iaceEiev.JJ i i i6_feet dSSun^eyed DEstimated natum N o r f o l k C i t y 

DriUing Ruid Used DrilHnnMiithnri'^^^^ R o t a r y 

DriiUng 
Contractor 
PrepaiBd 
By 

H a r d i n - H u b e r , I n c . 
.Driller. 

Royce 
.Helper Don 

J . Owsiany Hammer 14 0 Hammer _ 
.Weight rtmp 30 .inches 

Depth Interval Blovs per 
(feet) Sampled 6 inches Description 

1 

15— 

2 0 — 

25 — 

Note: 0-37, mud rotary drilling 
No spoons collected until 35' 

30-

35 — 



^I^TGERAGHTY 
'& MILLER. INC. 

Ground- Water Consuitants 

% 

^/t 

SAMPLE/CORE LOG (Cont.d) 
Borinn/Wfill MW-13B 

Prepared By J - Owsiany 

Page_2- .of. 

Depth 
(feet) 

Interval 
Sampled 

Blows per 
6 inches Description 

35 — 

40 — 

45 — 

5 0 — — 

5 5 — _i 

1 
1 

60. 

70'-

J 

J 

1-2 
2-1 

2-2 
3-2 

3'H 

Clay with little silt, trace fine 
sand, organics and root traces; 
wet; grey; slight odor, small 
pockets of black staining 

Sand lenses with oil staining 
present; moderate odor 

Fine sand, little silt and clay, 
g-15" shell fragments grey-green, slight 
6-6 i odor 
lo-i; 

H - 7 
-15 

Bottom of Boring 



-^•^GERAGHTY 
'& MILLER. INC. 

Ground-Water Consuitants 
>x> 

WELL CONSTRUCTION LOG 

3.Qj f t 
L 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

N o r f o l k Gas P l a n t 

LANO aUWMCg 

7\ 
7 
/ ^'•^ 10/6 inch diameter 
/ drilled hole 
/ 

.Well casing, 
_2 inch diameter, 
PVC 7\ 

7 
j y a Baddill 

A 
7 

1 Grout Portland & 
Bentonite 

• HBentoni 

f f 

40.5 ft' 

D slurry 
H pellets 

-WeU Screen. 
^ inch diameter 

_PVC_ Q.QlOsint 

Gravel Pacic 
Sand Pack 
Formation 
Collapse 

J£i5ft. 

50.5, 

Project 
m ^ C i t y Nor fo lk 

Wall MW-13B 

rnftrty C i t y o f N o r f o l k 

Permit No. _NA 

StatA VA 

Land-Surface Elevation 

and Dahim ^ ^ l " - ^ ^ feet 

InstallationDates(s) 9 -26-90; 9-27-90 

Q surveyed 

a estimated 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
(.and Surface 

N o t e : 6 - i n c h d i a m e t e r 
s t e e l c a s i n g from 0 - 3 1 . 5 f e e t 
1 0 - i n c h d i a m e t e r b o r e h o l e from 
0 - 3 1 . 5 f e e t . 

Drilling Method Mud R o t a r y 

Drilling Contractor H a r d i n - H u b e r , I n c . 

Drilling Ruid Qui'<^-Gel & Hydran t w a t e r 

Development Techniques<s) and Date(s) 

Developed on 1 0 - 1 8 - 9 0 , by a l t e r n a t e l y s u r g i n g 

and b a i l i n g 

Ruid Loss During Drilling None de tec ted 

Water Removed During Developmem 

Static Depth to Water 8-89 

90 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

gallons 

gallons 

. feet tielow M.P. 

. feet t)elow M.P. 

hours 

Date. 

gpm/ft 
Well Purpose Monitor deep ground-water quality 

Remarks Contaminated zone at 42-45, when washing 

hole to get well down last 0.5 and 1.0 feet, oily 

coal-tar residue washed out hole; also when adding 

sand, heavily contaminated water flushed out of well; 

inside of well black sand. 

Prepared by J. Owsiany 

1/86 



# 

^•rGERAGHTY 
ii?'(S? MILLER. INC. 

Ground-Water Consultants 

SAMPLE/CORE LOG 
Boring/Well Mi t J J i :_ Project/No. Nor fo lk Gas Plant/MD057 . 03 
Site 
Location N n r f n l V . V A 

oXXr 

g S 10/2/90 
Page_^ 

Drilling 
.Completed 

.of. 

10/3/90 
82 1 0 / 6 Type of Samplet^ S p l i t s p o o n 

Total Depth Drilled feet Hole Diameter incties Coring Device 
(.ength and Diameter 
of Coring Device _ ^ _ .Sampling Interval V a r i o u s feet 

Land-Suriace Eiev. ̂ J i i i M feet l!l Surveyed DEstimated Datum N o r f o l k C i t y 

Drilling fluid Used Qu ik -Ge l and Hydran t w a t e r .DriUing Method. Mud R o t a r y 

Drilling 
ContTBCtor 
Prepared 
By 

H a r d i n - H u b e r , I n c . . DriHer ^ 2 I £ £ . 

J. CwsianY .WeighL 140 

Helper 
Hi 

Don 

.Drop. 30 .incties 

Depth 
( f ee t ) 

Interval 
Sampled 

Blovs per 
6 inches Description 

2 0 — 

25 — 

0-20, no samples, auger to set 
temporary casing 

30 — 

Mud rotary, no samples 20-45 feet 

35-



AmrGERAGKYY 
ffr^ MILLER. INC. 
^ ^ G r o u n d - Wafer Consuitants 

Boring/Wfill M W - 1 3 C 

Prepared By J . O w s i a n y 

SAMPLE/CORE LOG (Cont.d) 

Page. 

^ ' : • 

.of. 

Depth Interval Blows per 
(feet) Sampled 6 inches Description 

35. 

40 — 

45 — 

50 — 

55 — 

60 — 

65 — 

IE 
• \ 

q 

8-a 
9-/5 

6-6 

9-12 

12-^ 

20-33 

Fine sand, little silt, trace 
clay, shell fragmnnts; grey/green 
wet 

70-



SAMPLE/CORE LOG (Cont.d) .Oyr 

Boring/Well MW-1 i r 

Prepared By J - O w s i a n y 

.of. 

Depth 
(feet) 

85 — 

\oo 

Interval 
Sampled 

Blovs per 
6 inches Description 

•^5 — ^ 

80 — — 

' ^ O — — 

« \ S — — 

6-// 
70-2H 

Fine sand and silt, with little clay; 
shell fragments; green/gray. 

Bottom of boring 

los — — 

\10 — 

US — 



^•^GERAGHTY 
(S? MILLER. INC. 

Ground' Water Consultants 

^ ^ u . 

^ 

WELL CONSTRUCTION LOG 

2 * i ! f t 
i 7, 

7\ 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7\ 
7 
7 
7 
/ 

/ 
7 
7 

LAND SUWMCg 

14/10/6ineh diameter 
drilled hole 

.Weil casing. 

PVC 
.inch diameter. 

^ / 
7\ 
7 

Backfill 
Grout P o r t l a n d & 

B e n t o n i t e 

it--
• BBenton 

ft* 

Bentonite 
68.5 f f 

D slurry 
S pellets 

72 ft* 

-Well Screen. 
^ inch diameter 
PVC 0 .010 slot 

Gravel Pack 
Sand Pack 
Formation 
Collapse 

.8L . t t * 

83 ft* 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

•Depth Below 
Land Surface 

Project Nor fo lk Gas P l a n t 

Tnywn/r.ity Nor fo lk 

Wall MW-13C 

rniinty C i t y of N o r f o l k fitatA VA 

Permit No. NA 

Land-Surface Bevatkm 

and Dahjm ^ ^ ^ - ^ ^ feet 

Installation Date8(s) 10-26-90 

}0 surveyed 

a estimated 

Drilling Method Mud R o t a r y 

Drilling Contractor H a r d i n - H u b e r . I n c . 

Drilling Ruid Hydran t w a t e r , no b e n t o n i t e 

Development Techniques(s) and Date(s) 
Developed on 1 0 - 2 9 - 9 0 , s u r g e d and b a i l e d 

Ruid Loss During Drilling NA. r e d r i l l w e l l & c a s i n g gallons 

Water Removed During Development gallons 

Static Depth to Water feet betow M.P. 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feet below M.P. 

hours 

Date. 

gpm/ft 

Well Purpose R e i n s t a l l a t i o n of p r e v i o u s W P I I 

g r o u t e d i n by HHI 

Remarks 

Prepared by J. Owsiany 

Note: 14-inch diameter borehole and 10-inch 
diameter casing from 0-25 feet 
10-inch diameter borehole and 6-inch diameter 
steel casing from 0-60 feet 1/86 



AmrGERAGKYY 
(S'MILLER.INC. 

Ground.Water Constuuuus 

% s / ^ X^ 
o£xm/)X 

SAMPLE/CORE LOG 
Hnrinrj/WAllMM-IA P r n i n c ^ i N n C i t y O f N o r f O l k / V e p C O M D 0 5 7 . 0 2 p p y 1 ^ 

Site 
Location N o r f o l k , VA 

Type of Sampie/ 
Total Depth Driled _ 1 4 _ _ _ feet Hole Diameter_§ inches CoringDevice s p l i t s p o o n 

/ • . ' , 

'/y 

-m 
i - i ' 

gga 9/13/89 g g a ^ 9/13/89 

Length and Diameter 
of CoringDevice ^ _ _ 2 1 1 z 2 J l , Sampling Intefval _ v a r i o u s _ _ _ feet 

I 3niiA«fa«igtev. 110.42ff l f l t SSurveyed DEstimated nati«n ' N o r f o l k C i t y 

Drilling fluid Used NA ^DriBng Method. 
Oriiing 
QodUggof H a r d i n Huber , I n c . nrfnar 

HSA 

Prepand 
By C u r t A. Cramer .WeighL 140 

Helper 
H 

.Drop. 36 .inches 

Depth 
(feec) 

Internal 
Sampled 

Blovs per 
6 Inches Description 

TT7 
-7-6 

1-A 
\ 

- I 
- I 

Fill, coarse graVel and silt; light 
brown; roots, cinders; dry 

Cinders; black; wet; oil odor 

Silty clay,root fragments; grey; wet 
slight odor 

Fine sand,trace silt; grey; wet; 
slight odor; tan at 13' 

Bottom of Boring 15.3' 



« * 

i^rOERAGHTY 
f<^ MILLER. INC. 
Ground. Water Consuitana 

o, 
7X 

^ / 
^ 

fi^X< 

WELL CONSTRUCTION LOG 

•i5_ft 
L 

• 

7̂  
A 
7 
7 

/ 
/ 
/ 
/ 
/ 
/ 

7\ 
7 
/ V _ C ; 1/ 
/ 

-AWO SUWWCK 

drilled hdle 
.inch diameter 

/ 
A[ 
7 

k 
7 

Well casing. 
1 inch diameter, 
3ch 40 PVC 

BaddUi 
Grout 95% Portland 

5% Bent. Gel 

^ / 1 3 

i i 
• KBetiton 

ft* 

Bentonite D slurry 
f ] pellets 

'•:'rt 

% 

K?. 

5.3 ft* 

-Well Screen. 
_Z inch diameter 
E Y i L - . JLLil^siot 

Gravel Pack 
•3 Sand Pack 

Formation 
(Collapse 

^XL. ft* 
15.3 f t ' 

Measuring 9d\vX is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

PfOject Citv of Norfolk/Vepco yVeli. 

r.»iin«Y Citv of Norfolk gtat* VA 

MW-14 

Permit Nd. NA 

Land>Surtaee Sevatidn 

and Dflfum J . .10 .42 fflflt 

Nor fo l k C i t y 

G surveyed 

O esiiniaisd 

Installatton Datea(8). 9 / i3 /G9 

Drillingfvlethod Hollow stem Auger 

Drilling Contractpr 

Drilling Ruid None 

Hardin-Huber. Inc. 

Oeveiopmem Techniques(s) and Date(s) 
Ba i l ed 9/19/C9 

Ruid Loss During Drilling ^A 

Water Removed During Oeveiopmem. 

Static Depth td Water 7.05 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

hours 

gpm/ft Specific Capacity 
Well Purpose Ground-Water Moni tor ing 

RemarkSL 

.gallons 

.gallons 

.feet betow M.P. 

.feet below M.P. 

Data 

Prepared by Curt A. Cramer 



AmrGERAGKYY 
'(^MILLER. INC. 

Ground-Water Consuuants 

^ " . 
« 

SAMPLE/CORE LOG 
BoringMeUilSi^l5_Project/No.city n f N o r f o l k / V e p c o MD057.01 p«y 1 nf 
Site OrSling Drflling 
Location N r ^ - r ^ o l V ^ VA Stamvl Q / 1 3 / a 9 Cnmntiitart 9 / 1 3 / 8 9 

Type of Sample/ 
inches CoringDevice s p l i t s p o o n Total Depth Drilled 14 feet Hole Diameter §. 

wfinotn 8no Dt3iii0tsr 
of CoringDevice 24 " x 2 " SamnfainlntBnirt v a r i o u s feet 

Land-Sui iaceEtev. i£8i23_feet SSun^eyed DEstimated Dahim N o r f o l k C i t y 

Drilling fluid Used 
Drflling 
ContTBCtor 
Prepand 
By 

NA .Drilling Method. HSA 

Hardin Huber, Inc. .Driller. .Helper. 

Curt A. Cramer 
Hammer •< »n ncuiHiiin ^ c 
Wrtoht 1 4 0 nmp f l i n c h e s 

Depch 
(feec) 

Incerval 
Sampled 

Blovs per 
6 inches Description 

0 — 

10-

7=131 
a-5 

3-q 
•a-3 

20 — 

2 5 — — 

30 — 

35 1 J 

"debris;paper, wood,little clay and' 

7r 

Izi 

Fill, medium to fine sand with little 
silt and gravel; tan; dry; no odor 

Wood and brick fragments; fuel oil 
odor 

sand; black; no odor 

• % 

Clay wi th t r a c e medium t o f i ne sand; 
grey; no odor or v i s i b l e fue l 

Bottom of Boring 14' 



>î ^GERAGHTY 
j r f f ( ^ MILLER, INC. 
^ ^ m ^Ground-Water Consutiauts 

-%lfe 
^ 

WELL CONSTRUCTION LOG 

T 
• l - f t 

i 
V 

7 V_ 8 1/4 inch diameter 
/ drilled hole 
/ 

7] 

/ 

/ 
/ 

7 
7 
/ M 

LANO SUWW>Ct 

.Well 
.inch diameter. 

Sch 40 PVC 

I d Backfill 
/ S Grout 95% Por t land 
y 57. Bent. Gel 

i i 
• HBenton 

ft' 
Bentonite 

ft* 

G slurry 
^ pellets 

\r-A ft' 

-Well Screen. 
- inch diameter 

.010 PVC 

Gravel Pack 
- i ^ Sand Pack 

Formation 
Collapse 

15.34 ft* 

T5.34ft ' 

slot 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

•Depth Betow 
Land Surface 

Project City of Norfolk/Vepco 

Tni«in<rHy Nor fo lk 

Well MW-l 5 

Cniinty City of Norfolk .qtflta VA 

Pefmit No. NA 

Land-Surfaca BevatkMi 

and Datum ^ Q 8 - 9 3 feet 

Norfolk City 

9/13/89 

1 ^ surveyed 

a estimated 

Installation Dates(s). 

Drilling Method Hollow Stem Auger 

Drilling Contractor Hardin-Huber. Inc . 

Drilling Ruid None 

Oevekjpmem Techniques(s) and Oate(s) 
Bailed - 9/ 20/89 

fluid Loss During Drilling NA 

Water Removed During Devetopment. 

Static Depth to Water 6.08 

15 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

NA 

hours 

gpm/ft Specific Capacity 
Well Piirpnga Ground-Water Monitor ing 

Remarks. 

gallons 

gallons 

.feet tielow M.P. 

.feet below M.P. 

Oata^-z: 

Prepared by Chris Havlicek 



AmrGERAGKYY 
iif(S? MILLER. INC. 

Ground-Water Consultants 

SAMPLE/CORE LOG 
Boring/Well_Miizi6_Project/No. N o r f o l k Gas P l a n t 
Site 
i_ocation 

z^^m^ • ^ ( 

-Page. .of . 

Nnr fn lK , VA 

Total D^ith Drilled t « feet Hole Diameter Ŝ a 

Length and Oiameterp ^ n y o " 
of Coring Oevk» 

SSIS 9/13/90 DrflUnq 
Cnmfftfph 9 / 1 3 / 9 0 

Type of S e n i l e / c „ I T 4- c=nnon 
.inches CoringDevKe S p U - t s p o o n 

.feet 

113.98 

NA 

Land-Surface Eiev.. 

Drilling fluid Used 

Drilling 
CrOntracttr Hard in Huber , I nc 
Prepared 
By 

feet % Sun^eyed D Estimated 

.Driller 

Sampling interval _ £ . 

Datum Nor fo lk C i t y 

.Drilling MethddJ!Zi i f !Lf ! f l^^^^ 
Royce 

.Helper. Don 

J . Owsiany 
Hammer i 4 n Hammeo n 
Wrtrftit ^ ^ " Drop ^ " inches 

Depth 
(feec) 

Interval 
Sampled 

Blovs per 
6 inches Description 

10 

20 — 

\Z-7 
k-7 
3 - S 
•7-9 

H-7 
15-15 

H-S 
3-2 

Asphalt and road ballast; no sampling 

No recovery 

Medium sand with little silt,minor 
rock fragments; gray/greun; luoiat 

25 — — 

30 — 

35 — 

Fine sand, trace silt; mottled light 
grey-orange/brown; wet. 

Bottom of boring 

A-



>i •^GERAGHTY 
'& MILLER. INC. 

Ground' Water Consultants 

WELL CONSTRUCTION LOG 

• 

a 

F l u s h Mount 

T 
f t 

J I I LANO SUWWCt ^ 7 r^— 
Sk 

/ J p Backfill 

. inch diameter 
drilled hole 

Weil casing. 
2 inch diameter. 
PVC 

T&Grout s^^^ete / 

/ / 2.3 

i i * 
• HBentonite 

I 113.3 ft-

n slurry 
GF pellets 

4.5 , f f 

-Well Screen. 
i inch diameter 

PVC O.OlOsint 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

•Depth Below 
Land Surface 

Project N o r f o l k Gas P l a n t 

Town/City . N o r f o l k 
Weil MW-16 

rn„nty C i t y of N o r f o l k 

Permit No. . ^ 

.Stata__VA_ 

Land-Surface Bevation 

and Dahjm ^^^ -^^ feet 

Installation Dates(s) ^"13-90 

S surveyed 

D estimated 

Drilling Method Hollow Stem Auger 

Drilling Contractor H a r d i n & Huber 

Drilling fluid NA 

Development Techniques(s) and Date(s) 
Developed on 1 0 - 1 6 - 9 0 , b a i l e d w i t h bo t tom f i l l i n g 

b a i l e r 

fluid Loss During Drilling NA .galtons 

Water Removed During Development __]:£. 

Static Depth to Water 6.47 
.gallons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feet tieiow M.P. 

.feet below M.P. 

hours 

Date. 

gpm/ft 

Well Pumose Monitor sh allow ground water quali ty 

Rsmarks Due 

over drill 

to running 

from 15 

to add extra sand 

1 

to 

sands 

to 18' 

brine 

, had 

; hole 

ir iin 

to add water 

stayed open 

t n 14 5' 

, had 

Prepared by J - Owsiany 

1/86 



/I 
AmrGERAGKYY 

ilf(Sf MILLER. INC. 
Ground-Water Consultants 

SAMPLE/CORE LOG 
Bofing/WrtliyiW-17 Pmjort/Mn N o r f o l k Gas P l a n t / M D 0 5 7 . 03 
Site N o r f o l k , VA Drilling 9 / 1 3 / 9 0 DriUing 9 / 1 3 / 9 0 
Locatnn ! Started Compiined 

• 

•V 

.Page. .of. 

16 Total Depth Drilled 
Lengm and Diameter ^ ̂  •• y o •< 
OfCoring Device "̂  

feet Hole Diameter 
8Ja Type of Sample/ S p l i t s p o o n 

. incties Coring Device 

.Sampling Interval. .feet 

Land-SurfaceElev.iiLil£_feet disun^yad DEstimated Datum N o r f o l k C i t y 

Drilling fluid Used 
Drflling 
Contractor _ 

NA .DriBIngMethod H o l l o w S tem Auge : 

Hardin-Huber, Inc. nrHtor R o y c e _H0lp6r Don 

By. J . Qwf?J.flinY 
H 

.WeighL 140 .DSST52. .incties 

Depth 
( f ee t ) 

Interval 
Sampled 

Blovs per 
6 Inches Description 

i\-{0 

8-/2 

3-3 

7-Z 
5--6 

H-S 
H-S 

Soil Horizon 

Silt and little clay, trace fine sand 
brown/grey; moist. ^ 

Fine to medium sand, light tan to grey 
moist, no odor 

Bottom of boring 



^i^r'GERAGHTY 
'<Sf MILLER. INC. 

Ground'Water Consultants 

% 

i% 
•oy 

m 

WELL CONSTRUCTION LOG 

F l u s h Mount 

T 
f t 

L 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7\ 
7 
7 " " ^ Sk inch diameter 
/ drilled hole 
/ 

LANO SUWWCE 

.Well casing. 
^ inch diameter. 
PVC 

/ 

A 
7 
J p Backfill 
l/*Cf Grout Sakrete 

7 
7 

i i 
• • B e n t o r 

2-5. ft. 

Bentonite 

. 3 ^ ft ' 

D slurry 
(3 pellets 

^ • 5 . f f 

^Wel l Screen. 
2 inch diameter 
PVC O.OlO^int 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

1 4 ^ ft* 

Measuring Point Is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
[.and Surface 

N o r f o l k Gas P l a n t Project 

Tnwn/rity N o r f o l k 

Wall MW-17 

rnimty C i t y of N o r f o l k 

Permit No. _ M 

.statu VA 

Land-Surface Elevation 

and Dahjm ^ ^ ^ ' ^ ^ feet 

Installation Dates(s) 9 - 1 3 - 9 0 

[ 7 surveyed 

D estimated 

Drilling Method Hollow Stem Auger 

Drilling Contractor H a r d i n - H u b p r , Tnr . 

Drilling fluid - I h . 

Development Techniques<s) and Date(s) 

Developed 10-16-90, bailed with bottom bailer 

fluid Loss During Drilling NA 

Water Removed During Development _ 2 0 _ 

Static Depth to Water 5 .62 

.gallons 

. galtons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feet below M.P. 

.feet below M.P. 

hours 

Date. 

gpm/ft 

Well Purpose M o n i t o r s h a l l o w g r o u n d - w a t e r q u a l i t y 

Rftmaricjs Washed o u t a u g e r s p r i o r t o s e t t i n g a w e l l 

w i t h pump & h y d r a n t w a t e r 

Prepared by J . Owsiany 

1/86 



^ITGERAGHTY 
i i f 5 ? MILLER. INC. 

Ground. Water Consuuants 

SAMPLE/CORE LOG 
Boring/WAlJ MW-18 Pmjwrt/No. N o r f o l l : Gas P l a n t 
Site 
i_ocation 

•^X^ 'X 

.Page. .of. 

N n r f n i k . VA g S 9/13/90 g J S ^ 9/13/90 

15 
. feet Hole Diameter. 

8!s Type of Sample/ ^ . 
.inches CoringDevtoe S p l i t s p o o n 

.feet 

Total Depth Drilled 
Lengm and Diameter 

of Coring Device 2 4 " X 2 " Sampling Interval. 

Land-SurtaceEiev._iiLLi£feet d^uweyed DEstimated Datiim N o r f o l k C i t y 

Drilling fluid Used NA OriHinn M-ihori H o l l o w S t e m A u g e r 
Drfliing 
QontiBctor H a r d i n - H u b e r , I n c . 
Prepaied 
By 

.DriUing Method. 

. Driller _ ^ 2 I £ ^ _ _ _ Helper. Don 

J . O w s i a n y 
HI 

.W "40 .Drop. 30 inches 

Depth I n t e r v a l Blovs per 
(feec) Sampled 6 Inches Descr ip t ion 

2 0 — 

2 5 — — 

30-

12-17 
20-2/ 

Z5-J 
3-3 

3 - 3 

2-f 
I-l 

12 

Soil horizon 

Debris, bricks, cinders, wood etc. 

Coarse sand and rock fragments; grey 
moist 

Grading to medium sand, clay lens 

Fine sand and silt; orange/brown; wet 

Bottom of Boring 

35 — 



>i*rGERAGHTY 
(S? MILLER. INC. 

Ground' Water Consultants 

" T , !%/i \ 

WELL CONSTRUCTION LOG 

F l u s h Mount 
T 

_ f t 

7 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 

LANO SOWMCg 

8J£ . inch diameter 

« , 
/ 

drilled hole 

.Well casing, 
2 inch diameter, 
EiiC 

Backfill 
Grout S a k r e t e 

W 2 . 5 ^ ^ _ t . l i _ f f 
H Hsentonite 
• H 3.5 ft« 

n slurry 
•^pellets 

4.5 ft* 

-Well Screen. 
2 inch diameter 

PVC • O.QlQsiot 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

14 .5 

15 

f t ' 

f t ' 

Measuring Point Is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

Project Nor fo lk Gas P l a n t 

Tf^unn/ray Nor fo lk 

WAil MW-18 

rj i i inty ^ ^ ^ y o f N o r f o l k 

Pemnit No. NA 

.stata VA 

Land-Surface Elevation 

and Datum ^^J--28 feet 

InstallationDate8(s) ^ - ^ ^ - ^ 0 

B surveyed 

D estimated 

Drilling Method H o l l o w Stem Auger 

Drilling Contractor H a r d i n - H u b e r , I n c . 

Drilling fluid NA 

Development Techniques<s) and Date(s) 

Developed 1 0 - 1 6 - 9 0 . b a i l e d w i t h p hnti-nm 

f i l l i n g b a i l e r 

fluid Loss During Drilling NA 

Water Removed During Development ^ . L L 

Static Depth to Water ^ - 3 0 

.gallons 

.gallons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feet below M.P. 

. feet below M.P. 

hours 

Date. 

gpm/ft 

Well Purpose M o n i t o r w a t e r q u a l i t y 

Ramailcs Washed auge rs p r i o r t o s e t t i n g w e l l 

Q 

Prepared by J - Ows iany 

1/86 



AmrGERAGKYY 
M f & m i L E R . \ N C . 

Ground-Water Consiutants 

SAMPL&CORE LOG 
Boring/WellilW:±9_Project/No. Nor fo lk Gas Plant/MD057 . 03 Piwjn 1 
? 1 ! L ^ N o r f o l k , VA 
Location ^ _ _ ^ _ ^ ^ _ _ ^ _ _ _ ^ _ ^ _ _ ^ . ^ . ^ _ ^ ^ _ _ _ _ ^ 

^4^''" 
% - , ^ % ^ 
^ ^ ^ 

.Of-i. 
DTfl«ng9/14/90 
Smrtatt 

DrilHng 9 / 1 4 / 9 0 
ComnlatBd 

Total Depth Drilled. 

l_engm and Diameter 
of Coring Device 

15 
feet Hole Diameter 

2 4 " X 2 " 

3^ in,*H« J ^ ^ ( S K * " S p l i t S p o o n 
____^_ inches cormg uevice ___^^.^.______ 

. Sampling Interval. .feet 

Land-Surfaca Eiev. 

DriUing fluid Used 

Dritting 
Contractor 

Prepared 
By 

110 .79 

NA 

feet iSunwyed DEstimated nanifn N o r f o l k C i t y 

DriiiingMethodHollow Stem Auger 

rvHtor Royce Hrtper Don Hardin-Huber, Inc 

J . Owsiany 
Hammer 
WAiOt t t l ' .Weight 40 

Hammer. 
r j m n 3 .Drop 0 .incties 

Depth 
( f ee t ) 

Interval 
Sampled 

Blovs per 
6 Inches Description 

15-6 
8-9 

9-5-
9-12 

H-6 
"7-JO 

H-Z 
lJ-7 

Road ballast 

Fine to medium sand, trace silt; 
yellow/brown; moist 

Bottom of boring 



^i^TGERAGHTY 
'& MILLER. INC. 

Ground-Water Consultants 

x p ^ - p . 

'̂ oy 

m 

WELL CONSTRUCTION LOG 

F l u s h Mount 

T 
ft 

/ / V_ 8^ jp(^ diameter 

^ / drilled hole 
/ / 
/ / ^^_Well casing, 
/ / ^ inch diameter, 

M /. PVC 

/ [ ^Back f i l l 
/ / % Grout S a k r e t e 

M 
i I 
• BBentor 

ft* 

Bentonite 

ft* 

a slurry 
(Xl pellets 

4.5 • f t ' 

-Well Screen. 
_2 inch diameter 

PVC O.OlOsiot 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

14 .5 f f 

15 ft-

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Suriace 

Project 

Town/City. 

Norfolk Gas Plant 

Norfolk 
Wall MW-19 

fViunty C i t y of N o r f o l k Stf l t f t VA 

Pemiit No. J L i . 

Land-Surface Bevation 

and Dahim ^ ^ Q - ^ ^ feet 

InstallationDates(s) 9 ~ l ^ - 9 0 

[? surveyed 

a estimated 

Drilling Method Hollow Stem Auger 

Drilling Contractor H a r d i n - H u b e r , I n c . 

Drilling fluid NA 

Development Techniques(s) and Date(s) 

Developed on 1 0 - 1 6 - 9 0 , b a i l e s w i t h a bo-trnm f i l l i n p 

boiler 

fluid Loss During Drilling NA 

Water Removed During Development. 

Static Depth to Water ^ - ^ ^ 

JSL 

.gallons 

.gallons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feet tielow M.P. 

. feet below M.P. 

hours 

Date. 

gpm/ft 

Well Purpose M o n i t o r s h a l l o w g r o u n d - w a t e r q u a l i t y 

Ramaiks Washed a u g e r p r i o r t o w e l l i n s t a l l a t i o n 

Prepared by J . Owsi any 

1/86 



>i^^GERAGHTY 
iif<S? MILLER. INC. 

Ground-Water Consuuants 

SAMPLE/CORE LOG 
BoringWell.!!!!lili. Project/No. N o r f o l k Gas P l a n t / M D 0 5 7 . 03 

Xr-
/ X / y \ 

:Ax-
'xr-' 

.Page. 1 .of. 

N o r f o l k , VA DriHtng 9 - 2 4 - 9 0 
. Stsffted 

Drilling 9 - 2 5 - 9 0 
Comniatad 

Site 
I-Ocation 

50 1 0 / 6 Type of Sample/ S p l i t s p o o n 
Total Depth Dniled feet Hole Diameter inches CoringDevice 
l_engm and Diameter n A •• y ? •< 
of Coring Devtoe ^^ . Sampling Interval 

V a r i o u s 
.feet 

Land-Surface Eiev. 1 1 0 . 8 6 .feet fiSun«yed DEstimated n«..n, N o r f o l k C i t y 

Drilling fluid Used Q u i k G e l a n d H y d r a n t W a t e r .Drilling Method. Mud R o t a r y 

Drilling 
Contraaor 
Prepared 
By 

H a r d i n - H u b e r , I n c . .Driller. Royce 

J . O w s i a n y Hammerl4 0 
.Heeler. Don 

Hammor30 
. Drop inches 

Depth 
(feec) 

I n t e r v a l 
Sampled 

Blovs pe r 
6 inches Descr ip t ion 

Road b a l l a s t 

F i n e t o medium s a n d ; t r a c e s i l t ; 
y e l l o w / b r o w n ; m o i s t 

15-

2 0 — 

25 — 

30 — 

35 — 

3-2-
2-1 

I-l 

3-12 

t ' l 

2-3 

/-2 

2-2 
2-3 

Fine sand and silt; moist/wet; grey; 
no odor 

Clay, trace to little silt; shell 
debris,sand lens with fine sand; 
moist/wet, grey 

Sand lenses 

Thin peat layer 



>< •^GERAGHTY 
g f & MILLER. INC. 
^ ^ G r o u n d ' Water Consultants 

'^t^A 
XM^ 

Boring/Well MW-19B 

Prepared By J . O w s i a n y 

SAMPLBCORE LOG (Cont.d) 

Page. .of. 

Depth 
(feet) 

Interval 
Sampled 

Blovs per 
6 inches Description 

35 — 

40-

45 — 

50 — 

55 

60. 

65 — 

70-

i 
1 

^ 

6-7 

I'i-ie 

I2-H8 

HZ-73 

(0-13 

n-22 

Medium sand; little silt, trace 
clay; grey, wet 

Grading to coarse sand with pebbles 

Fine sand with little silt and 
clay; shell fragments; grey green; 
wet; 

Bottom of boring 



-^•^GERAGHTY 
'& MILLER. INC. 

Ground- Water Consultants 

ii''-. 

S%'% 

WELL CONSTRUCTION LOG 

Flush Mount 
T 

_ f t 
JL_ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

LANO suwwce 
7\ 
7 
f ^^^ 10/6 inch diameter 
/ drilled hole 
/ 

.Well casing, 
2 inch diameter. / 

/ 

PVC 

Backfill 
Grout _ 

35i2_f t . 

• BBentor 

I l _ 3 8 _ 
Bentonite 

3 8 _ f f 

D slurry 
SI pellets 

40 ft' 

-Well Screen. 
2 inch diameter 

pvr . 0 mnsiot 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

_5ii_ft* 

- 5 i i _ f f 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Suriace 

Project Norfolk Gas P lan t 

Tnwm/Cily N o r f n l k 

Wall MW-IQB 

rfliinty C i t y o f N o r f o l k Stata VA 

Pennit No. NA 

Land-Surface Elevation 

and Dahim ^ ^ ° - ^ ^ feet 

InstallationDates(s) 9 -24-90/9-25-90 

[3 surveyed 

D estimated 

Drilling Method Mud R o t a r y 

Drilling Contractor H a r d i n - H u b e r , I n c . 

Drilling fluid Qu ik -Ge l & Hydran t Water 

Development Techniques<s) and Date(s) 
Developed by a l t e r n a t e l y surging and b a i l i n g wel l 

fluid Loss During Drilling None de t ec t ed 

Water Removed During Development _fL2-

Static Depth to Water 11.75 

.gallons 

.gallons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feet below M.P. 

. feet bekjw M.P. 

hours 

Date. 

gpm/ft 
Well Piirposfl Monitor deep ground-water q u a l i t y 

Remarks. 

Prepared by J . Owsi^iny 

Note: 6-inch diameter steel casing 
from 0-32 feet; 10-inch diameter borehole 
from 0-32 feet 

1/86 



>i*^GERAGHTY 
ii?'<S'MILLER. INC. 

Ground-Water Consultants 

SAMPLeCORE LOG 
Boring/Well J lHz20_ Project/No. N o r f o l k Gas Plant/MD057 . 03 
Site 
Locatnn 

^ A 

.Page. .of 

•;«(?• 

N o r f o l k . VA 

Total Depth Drilled 1 4 feet Hole Diameter ^h 
Lengm and Diameter 
of Coring Oevwe '̂  ̂ " ^ ?•" 

gS9/14/90 gS^V14/90 
Type of Samole/ , . 

.inches CoringDevice S p l i t s p o o n 

. Sampling Irrtervai. .feet 

Land-Sur taceEiev .J^ l i l l fee t !^Sun«yed DEstimated D«t.nn N o r f o l k C i t y 

Drflling fluid Used I h . 
Drilling 
Contraaor 
Prepared 
By 

.Drilling Method. 
Hollov; Stem Auger 

Hardin-Huber, Inc. .Driller. Royce .Helper. Don 

J. Owsiany 
Hammer i A n Hammer c n 

.WelghL__i2 i i_Drop ^ " inches 

Depth 
(feet) 

Interval 
Sampled 

Blovs per 
6 inches Description 

10-

2 0 — 

25 — 

30-

5--/ 
/-/ 

3-2 

5-7 
7-7 

H'3 
3-2 

6 - 1 
I - l 

Road ballast 

Fill, bricks, cinders 

Fine to medium sand, little silt, 
thin clay lenses; grey; moist 

Fine sand and silt trace clay; dark 
grey; wet 
Bottom of boring 

35 — 



AmrGERAGKYY 
'& MILLER. INC. 

Ground'Water Consultants 

" ^ ^ Ox ' ' ^ % 

"^rjX X^ 

WELL CONSTRUCTION LOG 

Flush Mount 

T 
- f t 
- i Y 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7\ 
7 

LA wo vmnsx. 

8^ inch diameter 
drilled tiole 

.Well casing, 

PVC 
.inch diameter, 

V 
/ 
/ 
/ 
7 
j f a Backfill 
^ / ' Q Grout S a k r e t e 

/ 

it-''-
• HBentor 

ft ' 

f f 

a slurry 
IZI pellets 

'SU 

3.6 

-Well Screen. 
_2 inch diameter 

PVC O - m n s i f l t 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

i l i 6 ft-

iL_ff 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
l.and Surface 

Project Norfolk Gas Plant .Well m=2SL 
Norfolk Town/City. 

r.«..n«y Citv of Norfolk 

Pennit No. NA 

.StatSLjiLA. 

Land-Surface Elevation 

and Datum ^Q^-^^ feet 3 surveyed 

a estimated 

Installation Oates(s) 9-14-90 

Dril l ing Method H o l l o w s t e m A u g e r 

Drilling Contractor NA 

Drilling fluid 

Development Techniques(s) and Date(s) 
Developed 10-16-90, ba i led with a bottom f i l l i n g b a i l e r 

fluid Loss During Drilling ^^ .gallons 

Water Removed During Developmem_20_ 

Static Depth to Water ^ -^8 

.gallons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feetbek)wM.P. 

. feet bek)w M.P. 

hours 

Date. 

. gpm/ft 

WellPtirposfl Monitor water q u a l i t y 

Ramaf lM Washed a u g e r s p r i o r t n < i p r t - i n o TJO7 7 

Prepared by J . O w s i a n v 

1/se 



>i*^GERAGHTY 
iif<5? MILLER. INC. 

Ground.Water Consultants 

Boring/Well MW-2 OB p,oject/No. 

Loatkjn N o r f o l k , VA 

^m.-C' 

« » 

SAMPLeCORE LOG 

Norfolk Gas Plant/MD057.03 

°gi^ 09/20/90 

.of. 
% > 
2 ' ^ % / 

' ' "^/"^ 

• c 5 5 ^ V21/90 

Total Depth Drilled. 49 feet Hole Diameter 10/6 J ^ o ° * £ S E r ^ P l i t spoon . inches Coring Device 
l^ngm and Diameter , , 
ofConngDevice 24 X 2 
Land-Surface Eiev. 

Drilling fluid Used 
Draiing 
Contractor 
Prepared 
By 

108.56 feet Q^urveyed DEstimated Datum 

SamplingIntenrai V a r i o u s ,gg, 
Nor fo lk C i t y 

Hydrant water and quik gel .Drilling Method. 
Mud rotary 

Hardin-Huber, Inc. .Driller. Royce 

J . Owsiany Ha 
.WeighL 

Hwlpwr 

140 S?L Drop 

Don 

30 
.inches 

Depth 
(feet) 

Interval 
Sampled 

Blovs per 
6 inches Description 

15— 

2 0 — 

2 5 — 

30 — 

35 — 

Road ballast 

Fill, bricks, cinders 

/-/ 

3-2 

S-7 
7-7 

-̂3 
3-2 
msi. 
b - \ 
I ' l 

I - l 

I-l 

I-l 

2-2 
2'» 

5-5 
8-9 

6-8 
11-10 

Fine to; medium sand, little silt, 
thin clay lenses; grey; moist 

Fine sand and silt, little clay; 
wet; grey 

Silty clay; grey; wet 

Lences wiSn fine sand 

Fine sand lens, shell fragments 

Fine to medium sand, little silt and 
clay; grey with rust mottling 



^^•rGERAGHTY 
^ & MILLER. INC. 
^ ^ G r o u n d ' Water Consultants 

Boring/Well MW-2 OB 

Prepared By J . O w s i a n y 

^ f > ? ^ 
:;?«>. C^% 

SAMPLE/CORE LOG (Cont.d) 
' & ^ ^ 

Page. .of. 

• 

Depth 
(feet) 

35 — 

40 — 

45 — 

55 — 

Interval 
Sampled 

Blows per 
6 inches Description 

5 0 — — 

22-26 
30-33 

9-// 
22-281 

Loss of clay component; grey-green 

lO-H'i Fine sand and silt; trace clay; 
''̂ '2̂  shell fragments; grey-green 

9-10 
II-IS 

IZ-16 
27-31 

Bottom of boring 

60. 

65 — 

70-



^•^GERAGHTY 
'(5? MILLER, INC. 

Ground'Water Consultants 

WELL CONSTRUCTION LOG 

n '' X 

* % 

• 

F l u s h Mount 

T 
_ft 

A 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

LANO iUWFMg 

10/6 inch diameter 
drilled hole 

TT 
7 

7 
7 
J p Backfill 

i /*Q Grout P o r t l a n d & 

/ 

.Well casing. 
2 inch diameter, 
PVC 

B e n t o n i t e 

115 
27 .ft-

Bentonite 

35_ f f 
G slurry 
3 pellets 

37 • ft* 

-Well Screen. 
2 inch diameter 

PVC . O.Qin «slnt 

Gravel Pack 
Sand Pack 
Formation 
Collapse 

- i 7 _ f f 

47 ,ft* 

Pmjart N o r f o l k CAt̂  P l a n r 

Town/City __Noi fo ik 

Wwll MW-20B 

rniinty Ci tV of N o r f o l k 

Pennit No. I L 

StHta \7A 

Land-Surface Bevatkm 

and Dahjm 108.56 feet 

InstallationDates(s) 9-20-90/9-21-90 

Q surveyed 

a estimated 

Drilling Method Mud R o t a r y 

Drilling Contractor H a r d i n - H u b e r , I n c . 

Drilling fluid Q u i k - G e l & Hydran t Water 

Development Techniques(s) and Date(s) 
Deve loped on 1 0 - 1 7 - 9 0 , a l t e r n a t e l y s u r g i n g and 

b a i l i n g w e l l 

fluid Loss During Driiiing None dpfprt-pH .galtons 

Water Removed During Devetopment. 

Static Depth to Water 

40 .gallons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feet tMiow M.P. 

.feet betow M.P. 

hours 

Date. 

gpm/ft 
Well Purpose M o n i t o r w a t e r q u a l i t y 

Remarks. 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
(.and Surface 

XT <- c • u J • .. -, Prepared by 
Note : o - i n c h d i a m e t e r s t e e l c a s i n g 
from 0-34 f e e t . 1 0 - i n c h d i a m e t e r 
b o r e h o l e from 0-34 f e e t . 

J . Owsiany 

1/86 



>i*^GERAGHTY 
^f(S? MILLER. INC. 

Ground-Water Consultants 

SAMPLE/CORE LOG 
Boring/Well _MWzZl_ Project/No. N o r f o l k Gas P l a n t / M D 0 5 7 . 03 
Site 
i-ocation 

.Page 

Norfolk. VA SSSa 2/20/91 g S L ^ 2/20/91 

Total Depth Drilled 

Lengm and Diameter 
of Coring Devtoe 

15 
. feet Hole Diameter. 

8^2 Type of Sample/ 
inches Coring Device _ 

. Sampiing Interval. Jeet 

Land-Surface Eiev. 1 0 8 . 8 8 

None 

feet Ssunwyed D Estimated Datum N o r f o l k C i t y 

Drfliing fluid Used 
DrtBng H a r d i n - H u b e r , I n c 
Contrsctor 
Prepared 
By 

.DriHtng Method Hollov;, . 51em A u g e r 

nriitor R o y c e 

J . O w s i a n v 
H I 

.WeighL 

Helper D o ^ g 

Hs 
.Drop. .inches 

Depch 
(feec) 

Interval 
Sampled 

Blovs per 
6 inches Description 

10 

No samples collected, see log 
for MW-21B 

2 0 — — • 

25 — 

3 0 — — 

35 — 



^•^GERAGHTY 
'& MILLER, INC. 

Ground- Water Consultants 
X wSf̂  

WELL CONSTRUCTION LOG 

Flush Mount 

T 
ft 

L Y 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7\ 
7 

/ 

/ 

/ 

/ 

LAND auWWCC 

f>h 
drilled hole 

.Well casing. 

. inch diameter 

PVC 
.inch diameter. 

^ 

/ 
/ 

Backfill 
Grout -

i t - -
• BBentor 

I 1-2^ 

f f 

Bentonite 

2 . 5 ft' 

± L ^ ^ ' 

O slurry 
S pellets 

-Well Screen 
2 

PVC 
inch diameter 
. Q-OlGkint 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

14.5 

15 

ft* 

ft* 

Measuring Point is Top of 
Well Casing Unless Othenvise 
Noted. 

'Depth Below 
Land Suriace 

Project Nor fo lk Gas P l a n r 

Tnwun/rHy N o r f o l k 

Well MW-21 

rni inty C i t v o f N n r f n i k State VA 

Pennit No. ^ ^ 

Land-Surface Eevatton 

and Dahjm ^ Q ^ - ^ ^ feet 

Installation Dates(s) 2 - 2 0 - 9 0 

Drilling Method Hollow Stem Auger 

[2F surveyed 

D estimated 

Drilling Contractor H a r d i n - H u b e r , I n c . 

Drilling fluid NS 

Development Techniques(s) and Date(s) 

Bailed 30 g a l l o n s , with hn^^nm 

f i n i n g hp i lPT - ; 3 - 4 - 9 1 

fluid Loss During Drilling NA 

Water Removed During Development. 

Static Depth to Water ^ - ^ ^ 

30 
.gallons 

.gallons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

. feet below M.P. 

.feet betow M.P. 

hours 

Date. 

.gpm/ft 

Well Purpose Monitor fihallnT., ground-water q u a l i t y 

Remarks. 

Prepared by J - Owsiany 

1/86 



>i*^GERAGHTY 
ii?'(S? MILLER. INC. 

Ground. Water Consultants 

Bdring/Well. .Project/No. 

N o r f o l k , VA 

SAMPLE/CORE LOG 
Norfolk Gas Plant/MD057.03 

: / i y / i i 
.Page. .of. 

Driiiing 
.Started. 

Mftig 2 / 2 1 / 9 1 
Complated 

Site 
I ixatKin 

Total Depth Drilled _ _ i L feet Hole Diametw i l ^ i H : Fnches cSgDevtoe ^ P ^ ^ ^ spoon 
Ljangm and Oiameier 
of Coring Device 2 4 " X 2 " . Sampiing Interval. .feet 

Land-Suriace Eiev. _ _ i i L : i feet d^uweyed DEstimated DatunJ^orfolk C i t y 

Drilling fluid Used Ouik Gel and Hydrant w a t e r DrilHng Method Mud R o t a r y 
Driiiing 
Contractor H a r d i n - H u b e r . I n c . Driller Heeler 
Pi spared 
By J - nwr.i;^ny 

Ha 
.Weight. 

Hammer 
Dupp .inches 

Depth 
(feec) 

Interval 
Sampled 

Blovs per 
6 inches Description 

1 5 — 

2 0 — 

25 — 

4-5 
5-8 

Fill 

Fine sand, trace silt; orange/yellow 
wet 

30 — 

35 — JM 

2-2 
3-3 

1-2 

3-3 

2-2 
2-2 

2-Z 
2-2 
2-2 
2-2 

H-& 

Clay, little to trace silt, pockets 
of shell fragments and root traces; 
grey; moist 

Medium sand, little to trace silt; 
grey; wet 



^^•^GERAGHTY 
/(Sf MILLER. INC. 
'Ground-U'oier Consuitants 

Boring/Wfill MW-2 IB 

Prepared By J . O w s i a n y 

SAMPLE/CORE LOG (Cont.d) 

Page. .of. 

• 

Depth 
(feet) 

35 — 

40 — 

55 — 

60. 

6 5 _ 

70. 

75 — 

Interval 
Sampled 

1^ 

4 5 — _J 

5 0 — - J 

Blows per 
6 inches Description 

8-29 

19-n 
IZ-9 

ZS-5 
36-/2 

9-/0 
10-10 

Medium sand, little to trace 
silt; grey; wet 

Fine sand and silt, trace clay, 
abundant shell fragments; grey/ 
green; wet 

Bottom of boring 



-^•^GERAGHTY 
'(S? MILLER. INC. 

Ground'Water Consultants 

'MX 
^"% ' X 
X X 

WELL CONSTRUCTION LOG 

F l u s h Mount 

T 
ft 

Y 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7\ 
7 
7 
7 
/ 
/ 
7\ 
/ 

LAHO suwwec 

drilled hole 

.Well casing. 

. inch diameter 

PVC 
.inch diameter. 

^ / 
7\ 
7 

Backfill 
Grout _ 

i t-"-"' 
• •Bentonite 

a slurry 
B pellets 

i:5 
37 f f 

•^Well Screen. 
2 inch diameter 

PVC O^iUiLs lot 

Gravel Pack 
Sand Pack 
Formation 

Collapse 

J^±:2r 
4 7 , 7 n-

Norfollc Gas P l a n t Project 

Tnmn/rJty Norfo lk 

(Vuinty C i t y of N o r f o l k 

Pennit No. _if^ 

Land-Surface Bevatton 

and Dahim ^ Q ^ - ^ ^ feet 

W A < I M W - 2 1 B 

. S t a t e . j ^ 

3 surveyed 

D estimated 
2 - 2 1 - 9 1 Installatton Dates(s). 

Drilling Method Mud R o t a r y 
H a r d i n - H u b e r , I n c . Drilling Contractor 

Drilling fluid N a t i o n a l B e n t o n i t e and h y d r a n t w a t e r 

Development Techniques(s) and Date(s) 

Surged and b a i l e d w i t h a bo t tom f i l l i n g , b a i l e r 

fluid Loss During Drilling None d e t e c t e d .galtons 

Water Removed During Developmem. 

Static Depth to Water 9 .83 

75 .galtons 

Pumping Depth to Water 

Pumping Duration 

Yield gpm 

Specific Capacity 

.feet betow M.P. 

. feet tjetow M.P. 

hours 

Date. 

gpm/ft 

Well Purpose Moni to r deep w a t e r q u a l i t y 

Remarks. 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Suriace 

Note : 12.5 inch d i a m e t e r bo re l i o l e 
and 6 - i n c h d i a m e t e r s t e e l c a s i n g 
from 0 - 3 1 . 5 f e e t 

Prepared by J - Owsiany 

1/86 



>i^r'GERAGHTY 
(S? MILLER, INC. 

'Environmental Services SAMPLE/CORE LOG 

Boring/Wfill MUJ -^JL PrnjPrt/Nn A / O ^ A / ^ / ^ p e g ^ . o y 

Site 
Location A / a r / c / i t />A G-P 

Drilling , . _ - -
Page 

Drilling 
. Completed ̂

<*^^x 
Type of Sample/ 

Total Depth Drilled _ _ / ^ _ _ f e e t Hole Diameter ̂ jS_/»_inches Coring Device _ ^ / ^ 

Length and Diameter 
of Coring Device ^ / A . Sampling Interval *i/A Jeet 

Land-Surface ElevJjJLP^__feet giSurveyed D Estimated Datum M e r T o W s C'l^y 

^ / A . Drilling Mfithnri / 4 . S . A Drilling Ruid Used 
Drilling 
Contractor 
Prepared 
By 

^ P : r 

<r.H. Euz-rAiAe. 

. Drillfir ^ A O t f C 

Hammer 
Weight A J A 

. Helper 7>^7-z. 

Hammer 
-Drop tJ/A Inrhfis 

Sample/Core Depth TIme/Hydraullc 
(feet iMlow land surface) Com Preseure or 

Recovery Blows per 6 
Prom To (feet) Inches Sample/Core Description 

X' / / j <'»l. <<V I I « • »\ y ^ t y 
r*»(3 6 / t » .< . ^ " < - . i . S 

/ I ^S 

i,Jl,/L. j£.*'CJiy A i . ' te .^ X^ ' ^ " * " * " ^ * ' * - ^ i ) / » . ^ k ^ , 

/6>«o*«A^^ & / * i ^ . ^ / ^ o g * . « . . C i e . . . < . - ^ O ' t ^ g 

G iM Fom 03 6-86 Southpnnt 89-1257 



^•^GERAGHTY 
^f ' f i ? MILLER, INC. 

Environmental Services W' WELL CONSTRUCTION LOG 
(UNCONSOLIDATED) 

X 

Y 
7] 
7 
7 
7 
7 
7 
7 
7 
7 

7\ 
7 
7 

ft 
i LAND SURFACE 

. ^ inch diameter 
/ drilled hole 
/ 

/ ^̂ «-Well casing, 
/ 3 inch diameter, 

' a Backfill 

Bentonite D slurry 
3 ' S ft' D pellets 

Well Screen. 
^ inch diameter 

/^i^C. . .o /o slot 

Gravel Pacit ^ ' 
SandPacl< - ' ' ^ « ' ' ^ * 
Formation Collapse 

Measuring Point is 
Top of Well Casing 
Unless Othenvise Noted. 

•Depth Below Land Surface 

Project M ' ^ x J k . j n h <^s7 .o i i 

Town/City A / Q / - ^ / ^ 

County /•-'/•^ 

. Well M < ^ - 2 Z . 

State \7A 

Permit No. A J A 

Land-Surface Elevation 

and Datum ~ - feet 

Installation Date(s) ^ / v S / ? 3 

Drilling Method A / . ^ . A 

[^ Surveyed 

D Estimated 

Drilling Contractor _ 

Drilling fluid /0 / /» 

€.!>£. 

Development Technique(s) and Date(s) 
A J / A 

<>>AS J O O T 2 > X > / C C O / • « • * * 

Ruid Loss During Drilling *^//a 

Water Removed During Development. 

Static Depth to Water a . s o . j / z f - S 

Pumping Depth to Water 

Pumping Duration ^ / ^ 

Yield /o/**- gpm 

^7^ 

gallons 

gallons 

.feet below M.P. 

.feet below M.P. 

hours 
Date ^ / * 

Specific Cap2u:ity. J*f*S. gpm/ft 
Well Purpose t>*iOAi , r i=>M. / •^ / ' ^ /s^rJt.<fAr-ia^ e^ke// 

Remari«_ 

Prepared by <7. ̂  CLn^Bi^ 

G&M Rxm 05 12-88 Southpnnt S9097S 



>4̂ rGERAGHTY 
J f f & MILLER, INC. 

/^mrEnvironmental Services 

Rnring/Well / fAJ-eJ3 Project/No. 

Site 

SAMPLE/CORE LOG 
• r o Z ) 0 3 7 . 0 ^ .Page_ 

Location A J O ^ - Z O / / : . <S»LS / = > C A * ^ T 
Driiiing Driiiing 

Completed _ 
Type of Sample/ 

Total Depth Drilled / ¥ fp^t Hole Diameter /C> inches Coring Device ^ ^ / ^ 
Length and Diameter 
of Coring Device ^ / ^ Sampling Interval 

^ o f . ^ ^ " | % ; ' 

r3- t o - 9 3 

A i / A Jeet 

Land-Surface Elev_L[Li>S__feet .0 Surveyed D Estimated Datum / ^ o r F o t < Ci-^y 

Driiiing Method / ^ . S . A . Drilling Fluid Used 
Driiiing 
Contractor. 

/ O / X 

^ I Z L Z L 
Prepared 
By ^T.A^. ^C.S7- /^£iA. 

.Driller / / M U ^ £ Helper 7>A-r>e. 

Hammer Hammer 
Weight '•^Z* Drop W A inches 

Sample/Core Depth Time/Hydraulic 
(feet below land surface) Core Pressure or 

Recovery Blows per 6 
From To (feet) inches Sample/Core Description 

.-*^C't43A> - /C . t . :A4 . , .»o. *=^.^V' '«**-*-^ ^-e-«*«''Hf-

/ ^ ^ a g< « fc. «i <1-

/ < / .̂̂ •g «"̂  11 c r t ^ \ . is» ^ u g< « * « •* 1% • * « < » < < 

G&M Form 03 6-86 Souttiprint 83-1257 



w 
^ • r ' G E R A G H T Y 

Ĵ iS? MILLER, INC. 
Environmental Services 

X V . 

WELL CONSTRUCTION LOG 
(UNCONSOLIDATED) 

m ^ 

' • ^ ! ^ ^ 

f t 
i LAND SURFACE 

Z ^ 
/ drilled hole 

. inch diameter 

Well casing, 
V inch diameter, 

Bacldill 
Grout 

/ ft* 

Bentonite D slunv 
^ ft* B^el lets 

^ ' / ^ f t * 

Well Screen. 
V inch diameter 

S..S , .o/<a slot 

Gravel Pacic 
Sand Pacit 
Formation Collapse 

13.43 ft* 

/ V ft* 

Measuring Point is 
Top of Well Casing 
Unless Othenwise Noted. 

* Depth Below Land Surface 

Project ^ * ^ ^ A . f -? . o y 

Town/City. 

County 

Wflll ^ ^ - o 2 3 

.State. J ^ f r - ' - lT 'a i 

Permit No. .O /A 

Land-Surface Elevation 
and Datum 111-65 fg^t ^ Surveyed 

D Estimated 

Iristallation Date(s) 

Drilling Method. 

Drilling Contractor 

Drilling fluid 

^ . y o ' f 3 

- ^ ^ ' i j ^ 
• <a " oJ>. 

£'z>.r 
A t / ^ 

Development Technique(s) and Date(s) 

- •ae .^ j ^c - > 6 - ^ A & j 

fluid Loss During Drilling ^/C» 

>?y<»o 

gallons 

gallons Water Removed During Development _4<&££S2C 
Static Depth to Water f - J s . <r>w j . y / - 7 > S feet below M.P 

Pumping Depth to Water g <P & 

Pumping Duration / 

Yield ^ y gpm 

Specific Capacity V ^ 3 " 

Wel l P i i rp rvM ^ . ^ - a - e. cs 

.feet below M.P. 

hours 

" " • ^ - ^ 

_ gpm/ft 

' ' y ^ a 

natp S - ^ - 3 ' 9 S 

' ^ * < i ^ < 

Remarl(s. 

L . ^ _ £ . - ? / 

y ^ . S ' C 

^ g j ' - H S t 7 ^ a I f C f O r r r a A j y f f . f ^ - ^ 

^ / t ^ Q & 

Prepared by xTTM .£Z57X>r<. 

G&M Form OS 12-£ Southpiint 890978 



^•TGERAGHTY 
'& MILLER, INC. 

Environmental Services S A M P L E / C O R E L O G 

Rnring/Wfill ^ A J - J ' / S PmJRrf/IMn / io£> a.S 7. O S" . Page c. 
,:/n 

.of_ 

xJa^^ jZ^^-^A l yrJ€, /o 
Drilling 
Started ^ - 9 - 9 3 

Drilling 
, Completed ^ ' - z ^ - f S 

» 

Site 
Location 

Type of Sample/ 
Total Depth Drilled - ^ V feet Hole Diameter y a ' inches Coring Device v?^.^>..<. .•^yaa^^*^^.. 
Length and Diameter 

of Coring Device /Q V * - - ^ e . * ^ - * < i - ^ .? g^~~ 4:i.»>.*i- Sampling Interval o i feet 

Land-Surface Flev t lQ-BQ feet S, Surveyed D Estimated Datum AOor<^a\l<. C^.Vy 

/•^•*-'^-^<T->-« ••<'yy ^ - ^ . - . ^ r f , .-^ .J Drilling Method ^^^a.£.esr-j*.o7-r*^y 
Drilling Fluid Used 
Drilling 
Contractor 
Prepared 
By 

^ 2 > - P 

ly r / / . s t . ^ - r ^ ^ ' -

. Driller / / J A O ^ * . Helper "^Afrs. 

Hammer Hammer 
Weight • yaA j -P rnp Va inches 

Sample/Core Depth Time/Hydnullc 
M below land surface) Core Pressure or 

Recovery Blows per 6 
From To (feet) Inches Sample/Core Description 

^TisO - ^ 3 ^ / J 9 , / S C 

3 C 3 r J ' //-»..<»-? 

3'Sr v o . 7 ' j x j ^ j t , y i x ^ «^A.o * - < . . y j / V ~ — -T***^ «'-

y ^ f t t / . 3 ' J*2r^X tfA-^Oe*'-^. 
' g " • ' X * . 

V-f -i'y o ? ' y , / / . j . ^ . v3«i-^--^J c^-roc.^ /«.ut.<ai. o c < 7"«y 5*>>-%o<_ ^..^ - < ^ 

^ 0 ^-^O <••< * * • « g. . <7^yO«<M. » ^ 

y y V ^ /«> 33^33^y^JJ .<oo . co< , j a o r t c c ^ . , ^ f . ^ M . < t 

V^ ys- ?«*'«/Y«,ja 
<s?/« • * ^ 

..^.^< 

y s ' .s-o A 5 4'<..J»?rV<>JB 

^ 7 . > S ' ^ , I '» !-< nj,r^^ 

v5b S Z . 
^'>.-t c a t -

- t ^* -^ 

G&M Form 03 6-86 Souttipfint 89-1257 



^• r 'GERAGHTY 
<S? MILLER, INC. 

Environmental Services WELL CONSTRUCTION LOG 
(UNCONSOLIDATED) 

/ % .#»,. 
0 7 ^ 

LAND SURFACE 

. j : ^ L . 

drilled hole 
. inch diameter 

Well casing. 
^ inch diameter, 

Bacldill 
Grout y.S/ i /^M/ £em<a/ 

- J S ' ft* 

Bentonite D sluny 
_ _ y £ _ f t * B a l l e t s 

V.3 ft' 

Well Screen. 
y " inch diameter 

•S.S , . o / o slot 

^^^.QGravel Pacic ^<=»«"'^« ' * ' / 
« — n Sand Pacic 

^ n Formation Collapse 

^ V ft* 

Measuring Point is 
Top of Well Casing 
Unless Othenvise Noted. 

* Depth Below Land Surface 

Project 

Town/City. 

County 

Permit No. 

^r7Z? o>5 7. o 2r Wflii j e ^ ' o P V ^ 

A J o ^ y ^ / ^ 

A j / / * .State__Z^ 

V<» 

^ y O x i ^ t l 

Land-Surface Elevation 

and Datum feet 

7'OC- ( I d - 3 o 

^ Surveyed 

D Estimated 

< J f ' f 3 - 3 ' / / ' J Z Installation Date(s) _ 

Drilling Method A L J A ^ ^ . n 3 ^ / n ^ A t .c r - ^ u t > /x-or-j^^m.^ 

Drilling Contractor ,i7>J: 

Drilling Ruid .As^-^ yfe ^ tJZ.*- .^^ ̂ e i >j/̂ «>A-» -̂y 

" g ^ * - ^ - ^ * - ^ ' ^ ^ M f f ^ * ^ ^ ^ ^ r7-f g a^ 

Development Technique(s) and Date(s) 

V ^ 
^ e . A ^ ^ , K . ^^»-^Qtl^ 

Ruid Loss During Drilling - ^S gallons 

gallons Water Removed During Development gy/»t>gr. - ^ o o 

Static Depth to Water / 3 . 9 3 ^y» v^-xz-^J feet below M.P. 

Pumping Depth to Water <3A >*<=> feet below M.P. 

Pumping Duration -^ hours 

Ylfliri J l gpm DatP 3 f ' ' i 3 -gpm 

gpm/ft Specific Capacity. 

Wel l Pi irpngft ^ ^ f - — < i ^ ^s f ,r -r, f T ? X - e r y y - t -

Remarl(s_ 

r<av^r . - ^ 1 
- ^ 

— ^ o ^ y^.S A J t y ^ g ^ * ^ 

. ^ X " ^ ' / . ^ ^ a c ^ . L . » , ^ i . y A . 

- ^ f ^ S p ^ 

Prepared by ^ T , ^ . £-CS. T T O g ^ ^ 

G&M Fom 05 12-88 Southprirt 890978 



^•TGERAGHTY 
'(Sf MILLER, INC. 

Environmental Services SAMPLE/CORE LOG 
Rnring/Wpll//t/-;?5'/? Prnjpct/Nn M D O S - P . O ^ 

Site 
. Page L .of_ / ' ^ « 

w 
Location / t / o ' - » ^ / ^ ^ y^A 

Total Depth Drilled S 3 feet Hole Diameter ^ 

Drilling 
. StartPd ^ • J ' - y j 

Drilling 
. Completed J - f ' ^ S 

Type of Sample/ 
.inches Coring Device S/o^^*.^ 

Length and Diameter 
of Coring Device J Sampling Interval y» * •<t..ia^»*»^ feet 

Land-Surface Eiev 110.35 fset ' 0^Surveyed D Estimated Datum l^erPeiy. C i V y 

Drilling Fluid Used Aa.^-Ar^.-.CA- ^^..^.^^.^.MX^ > . q . g . « ^ . y Drilling Method D/r'e.e.-/ ' ^ *JO Aorvnc y 

Drilling 
Contractor. 
Prepared 
By 

/ ^ - P - g 
5. 

Driller X ^ J ^ e . Helper 'j>A'i 

WM g^:37X^xe_ 
Hammer Hammer 

.Weight /Y<:>/^3 Drop V o ' inches 

Sample/Cote Depth Time/Hydraulic 
<fetX below land surface) Core Pressure or 

Recovery Blows per 6 
From To (feet) inches Sample/Core Description 

^ - " ^ , < -» •^ • • O C » « « • « ^ ^ " 9 * 

J ^ v ? C ^ x * -

..yo J / / //^ /sr 
A i r - a *'*i.^\ . * i . /^lO - ^ 

* J / j ? a 6''<J</ ^ ^ o •-» ^n C /B ' - * ^ - y t o J « 

Vc J , t , , /7 .5 l 

" - " ^ 

V^ y r % / 7 . j c , j i 
^ a & a ^ ^ /^<!=^ % . a , 4 , ' « ^ ^ . j e . 0 / » j « - J 2 ^ 

Vr 5-0 / ' v5,V.6, ? 

G&M Form 03 6-86 Southprnt 89-1257 



4f 
>^^^GERAGHTY 

fiS'MILLER, INC. 
Environmental Services 

WELL CONSTRUCTION LOG 
(UNCONSOLIDATED) 

X^%,:^X 
-'•') x m 

LAND SURFACE 

/ J L 

drilled hole 
. inch diameter 

Well casing, 
y inch diameter. 

/ . S / i » ^ V - l . i . ^ ' m Bacldill 
3 Grout _ 

J f 

/e> ' / . 

.ft* 

Bentonite D slurry 
.•?g ft* p:pellets 

V / ft* 

Well Screen. 
V inch diameter 

- '̂- ^ , ' d ' O slot 

= ^^„^(3taravel Pacl< ^ / j»<flo/^ 
« —-D Sand Pacl< 

^ Q Formation Collapse 

• S i f t ' 

.g'2. ft' 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 

'Depth Below l_and Surface 

Project / W O o g 7 . o y Wall A t ^ - A S S 

Town/City AJor/ i>//C />16?/^ 

County M / ^ 

Permit No. AJ /A 

. State_^ZiI^J±>i£L 

Land-Surface Elevation 

and Datum " 
7-0 c / I 0 . 2 . S 

feet IS Surveyed 

D Estimated 

Installation Date(s) 

Drilling Method 

^ S ' 9 3 1 ^ . 2 - 8 - 9 3 

m o o igoTWicr / ' jQ/Ae.cr -^ 

Drilling Contractor £1Z>J^ 

Drilling Ruid / g e ^ ^ ^ . ^ -^^-^ tOtd. ^ /<Jr- i^y 

r ^ < - * ^ ' ^ • a - * ^ 
Development Technique(s) and Date(s) 

..r^fc*^^^*- A ^ ^ ^ ' ^ 

< . ? Fluid Loss During Drilling 

Water Removed During Development o^ f»^<nr -rcto 

Static Depth to Water >-/. y y ^ f - z j - ».3 

Pumping Depth to Water 

Pumping Duration 

Yield J - S gpm 

y j a . e>s 

gallons 

geUlons 

feet below M.P. 

feet below M.P. 
/ hours 

Date <J-/e> ' 9 i 

. / J gpm/ft Specific Capacity 

Well Piirpn.'M D£.eLi» / r toO/To^L^^y xi/s/n i»tsTZ.^T/A/ 

C A ^ ' X S a O 

Rftmarlc.«; ^Ka<:..<^^^oue..e..2 M . t » ^ j y 

Prepared by <r. H - £ i .S> r^£ .A ' , 

G&M Form 05 12-88 Southprint 890978 
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APPENDIX D 

GEOTECHNICAL TEST RESULTS 

• 

X X f 

GERAGHTY 6? MILLER, INC. \ i 



^ Mk. 

GERAGHTY fc M I L L E R 

BORING NO. 

MW-3 

SAMPLE NO. 

Clay 

i ̂ & 
LOCATION: ^ F 

D E P T H : 

2 0 . 0 ' - 2 2 . 0 " 

CONTRACT NO. 

8 9 3 6 7 

MECHANICAL ANALYSIS lA.A.S-H.O. DESIGNATIONS M. 144-60 • T . n S ? ) 

lOO - - -

• 0 - - -

A l l 

1 n , " " ' 3 TO - -

• a. 

i »0 
^ 
1 40 

i *° 
i » -1 -

t o - - -

0 . . . 
BOO 

) 

1 

1 

1 
1 

1 

1 

no « 

•OULOfRS 

U . I . S T A H O A N O S i e v e ( l i e 

•1 I k V B k h . 4 M l 
- 1 — 

! 
' 
( 
1 

t 

1 

1 
t 

i 

1 

» 
1 

1 
1 

i 
1 

1 

1 « « 
•» « 
•• • 

[ 

L • _ 

'" 

fi r-\ 
* ( ; ) 

« o lO 

• 

Grain $ t i « _ i n 

ORAVCL 

C»«ri« 1 IMium 1 FiM 1 

(KHP 

1^ 
"I 

1 

1 

• ^ 

^ 
1 

"f 

1 

• 
1 

1 
1 

. 
1 

1 
1 

T 

M K 

} 
1 

1 

1 

: 5 
Mili iwafwt 

.<. t \ V t 

A 
N 1 

>; 

1 

I 

1 

1 
1 

. 

. 

1 

' 
; 

e 

SANO 

Coaiea 1 F i n * 

S A M n i NO. 

9 0 0 0 2 1 

MOISTUM CONTfm 

6 0 . 3 

l . l . 

3 0 

r. i . r.t 

1 9 1 

iClASSir iCAIIONI 
M.s'.H.A. 

L 
•u.sc 

CL 

NVDROWITIR 

• 

~^ 

oa 

1 

-^ 

0 0 

0 

»ILT CLAV 

NCMANNt 

0 

•0 

20 

so 1 

40 f 

r 
1 

>0 

oo 
a 

• x A O T k f i a v i r i i F r A a a / i r > i A i < v a T M r * 1 

T n 

• • n i T i r i n - < & a V i > s • «m4>t7«^%«s<m• a w j ^ mt^^^m 

Coneulting Engineera 

MATERIALS TESTING. 

SOILS AND FOUNDATIONS DIVISION 

T I O BY: 

J . PEtJN 

_ 

JANUARY 1 9 9 0 c ^ 

• N K T ' ^ 
M A A m ^ 

/- •̂ l 



IPRSJRTT 

- U . : 

GERAGHTY & MILLER 

LOCATION: 

BORING NO. 

B - 7 

SAMPLE NO. 

Clay 

D E P T H : CONTRACT NO. 

2 0 . 0 ' - 2 7 . 0 ' 8 9 3 6 2 

S 

S 

il 
a. 

MECHANICAL ANALYSIS (A.A.S.H.O. DESIGNATIONS M. 146-M I T.II-S7) 

T 

i 

r 

i 

SAMri f NO. 

9 0 0 0 2 3 

MOIJTUlf CONKNT 

4 2 . 9 

l . l . 

3 2 

M . 

2 2 

P.I. 

10 

I ClAHiriCATION I 

M.SH.A. • U.S.C. 

CL 

NCMANKS 

MATERIAL COARSE 

THEN 140 SCREEN 

PRIMARILY SHELLS 

HARDIN • EIGHT ASSOCIATES, INC. 
Conaultiiig Engineen 

MATERIALS TESTING. 

SOILS AND FOUNDATIONS DIVISION 

T C t i e O BY: 

J . PENN 

CNKCKCO SYl 

D A T t : 

JANUARY 199p§ i 

S H U T 
NO 

K > ^ " 

.o r V_( 
-^^ 

^ 4 



t̂ Rojê T: A mm 
GERMaiTY & M I L L E R | 

BORING NO. ^ 

MW-1 

SAMPLE NO. 

C l a y 

.OCAT ION: ^ H 

D E P T H : 

2 0 . 0 ' - 2 7 . 0 ' 

CONTRACT NO. 

8 9 3 6 2 

MECHANICAL ANALYSIS (A.A.S H O . DESIGNATIONS M. 14^60 1 T.M-$7) 

-a 
£ lo - - -1 --a 

•fc 
i so 
^ 

i 40 
S *° 

u. 
i w -
\ . 

A. 
1 0 - - -

O.I 
BOO 

U.S. STANDARD SIEVE SHE 

• • •• 

1 

1 

1 

t 

1 
1 
1 

1 

1 

-

1 

I 

• ^ 

j 

! nil 

r T 

i 

- - ! — 

HdLia 

^W-—UiKlllJ 
' . ' 

r 
i'-l • - 1 • 

1 

. . - . _ 

' 

• 
- - f ~ 

. 
( 

t 

I 

1 

. 
1 

1 
1 

! 

^ 

1 

[ 

1 

1 
I M B X I 

1 

1 

I 
tl ' 
^ . ^ 

1 

1 

I 

. 

• 

1 

! iiiii 

N V O R O M C T C R 

• ~ 1 
O O M « O « O O N * I 0 I « O a 

» s : : - : s o 
Gran S i i a _ i n Mil intaMrt 

• O U L D E R S 
O R A V E L SAND 

Csaria 1 Fina 

_ j 

A 00< 

a 

SILT CLAY 

SAMPlE NO. 

9 0 0 0 2 0 

MOISTUIE CONTENT 

5 4 . 1 

l . l . 

3 4 

M . r.i 

2 3 1 1 

iClASSiriCATIONI 
MSM.A. •U.SC 

CL 

RCMANKS 

MATERIAL COAR 

THAN 1 4 0 SCRE 

P R I M A R I L Y SHE 

0 

20 

a 

SO 

40 1 

i 
I 

lO i 

ro 

to 

100 

U A D n f M i r i r i u n r * A Q o r w ^ i A T B a n u o 1 

SEl 

EN 

S.hi 
___ 

Coneultog Fngf neeri 

MATERIALS TESTING. 

SOILS AND FOUNDATIONS DIVISION 

T E O B Y : 

J . PENN 

ECKf0 BY; 

JANDARY 1 9 9 0 ^ \ 

S N I t T 
N O . . . . . 0 . 

s^f 0 s» 

5 
C6^ 

.^K 



PROJKTT 

GERAGHTY & MILLER 

LOCATION: 

BORING NO. 

MW-6 

SAMPLE NO. 

C l a y 

D E P T H : CONTRACT NO. 

2 0 . 0 ' - 3 2 . 0 ' 89362 

MECHANICAL ANALYSIS (A.A.S.HO. DESIGNATIONS M. I4&.M • T.II-S7) 

100 

c 

m 

DO no n 

BOULDERS 

Ctain S i i a _ i n Milima»a«i 

ORAVCL 

ff«IS 1 IM^ 1 Fina 

O 
o 

SAND 

Cearaa | Fina 
SILT 

oa § 
0 

CLAY 

OO 

! 

« 
I 
m. s. 

I 

SAMPlE NO. 

900022 

MOISTURE CONTENT 

3 8 . 3 

l . l . 

3 1 

p.l . 

19 

P.I. 

12 

«ClASSIflCATION< 
M.SH.A. • u s e . 

CL 

NEMANKS 

MATERIAL COARSER 

THEN 1 4 0 SCREEN 

PRIMARILY SHELLS 

HARDIN • EIGHT ASSOCIATES, INC. 
Coneulting Kngiimere 

MATERIALS TESTING. 
SOILS AND FOUNDATIONS DIVISION 

TESTED BY: 

J . PENN 
CHECKtO BVl 

DATE: 

JANUARY 1 9 9 0 

S N t I T 
NO . o r . 



PROJECT: 

GERAGHTY & MILLER 

LOCATION: 

BORING NO. 

MW-12 

c 

m 

SAMPLE NO. 

Sand 

DEPTH: 

1 0 . 0 ' - 1 4 . 0 ' 

CONTRACT NO. 

8 9 3 6 2 

100 - -

• 0 - -

m - -

\ a • -

X - - -

10 - - -

0 . . . 

MECHANICAL ANALYSIS (A.A.S.HO. DESIGNATIONS M. 14^60 1 T.M-S7) 

U.S. STANDARD S 

I x • ^ 1/ lh 

_ 

1 

1 

1 
1 

1 

1 

1 

1 

1 1 

lEVE SIZE 

_ 1 

1 

•" 

B / ^ 
l:> 

kn ° Ita « 

^ l tn~ 
1 
I 

, 

' 

• 

1 

• t 

N ,̂ 
| \ 
\ \ 

• 

NVDROWCTKR 

\ 
\ ! n 

\ 
\ 
\ 

\ 1 
^ . 

\ 

^r 
1 

1 Mil 

n 

to 

n o 

vs 

fcft 

OO 
» 0 M 

M 
O o 

o 

oa § ooa 

Grain $ i i a _ i n Mi l imalar i 

BOULDERS 
ORAVEL 

C»«ria I Ma^um j Fin 

SANO 

Cam** Fina 
SILT CLAV 

I 

I 

» 

CD 

SAMPlE NO. 

9 0 0 0 1 8 

MOISTUIE CONTENT 

2 3 . 1 

l .L P . l . P.l. 
tClASSinCATIONI 

M.SH.A. •U.SC. 

(SP-SM) 

REMARKS HARDIN - EIGHT ASSOCIATES, INC.̂  
Coneulting FngiiMurt 

MATERIALS TESTING, 
SOILS AND FOUNDATIONS DIVISION 

TESTED BY: 

J . PENN 
CNCCKCO BVs 

DATS: 

JANDARY 1 9 9 0 

SNKKT 

.or. 



P R S J R T T 

GERAUHTY t MILLER 

# LOCATION: - # -
' 7 

BORING NO. 

B-7 

- i 
• $ 

9 

» 

s 
IL 

i 
il 

IL 

SAMPlE NO. 

900019 

SAMPLE NO. 

Sand 

DEPTH: 

8 . 0 ' - 1 2 . 0 ' 
CONTRACT NO. 

89362 

MECHANICAL ANALYSIS (A.A.S.H.O. DESIGNATIONS M. I4«-M • T.M-S7) 

T 

10 DO M 

BOULDCRS 

« O 10 " Z 

C>ain S i i a _ i n Mil imatari 

ORAVCL 

. £ssti 1 Madi«. 1 Fina 

" 1 
e 

SAND 

Caaxa Fina 
SILT 

oa I 
0 

CLAY 

OO 

MOISTUIE CONTENT 

1 2 . 2 

l . l . P . l . 
ICIASSIUCATION I 

M.SH.A. •use. 
( S O 

REMARKS 

r 

I 

HARDIN - EIGHT ASSOCIATES, INC. 
CoMultiiig Bngimwrt 

MATERIALS TESTING. 
SOILS AND FOUNDATIONS DIVISION 

TESTED BY: 

J . PENN JAMDARY 1 9 9 0 ; ? ^ 

•NKCT 
NO. 

".^^ 
. o r . 

t 
f rct 



' • ' ( 

GERAGHTY & M I L L E R 

BORING NO. 

MW-6 

SAMPLE NO. 

Sand 

LOCATION 

D E P T H : 

1 0 . 0 

^ 

• - 1 4 . 0 " 

CONTRACT NO. 
8 9 3 6 2 

MECHANICAL ANALYSIS (A.A.S.HO. DESIGNATIONS M. I4^«0 I T.II-S7) 

100 • - -

1 « , : : : - TO 

8 
a 

i "::: 
I so -
^ 
i 40 
s *° 

u. S » -1 a. 
20 - - -

0 
BOO 

U.S. STANDARD SI 

.._ -J 

1 

. 

1 

1 

1 

1 

1 

I 
1 

1 

1 

DO N 

t 

BOULDERS 

« D 

EVE SUE 

1^4 Mf 
• i 

- V 

• 

A . ^ IM CC 1 ^ I D C 

^ im+4j i! 1 iiEi 

« O D 

• 
Gtain S i i a _ i n 

ORAVEL 1 

C M 1 Madiun. 1 Fina 

i» 
t̂̂  

iX 
> 

J 

1 
1 

! 
1 

\ 
\ 
\ 
| \ 
1 

1 
1 

1 

1 
1 

. 
1 

- r -
1 
t 

Mli iaatar t 

1 

. 
1 

j 
1 
1 

1 

1 

y : 
\ 1 

\ 
\ 
\ • 

\ , 
u 

• 

1 

" 5 
e 

S A N D 

Cea> ta | F i n a 

SAMPlE NO. 

9 0 0 0 1 7 

MOISTUIE CONTENT 

2 2 . 5 

l . l . P. l . P.l 
iClASSiriCATIONI 

MS.H.A. •U.S.C 

( S P - S 

NVOROMCTCR 

INI 
0 0 

Z] 
§ DO 

0 

SILT CLAY 

R E M A R K S 

H) 

0 

•0 

20 

» 1 
- \ 

so ^ 

\ 

n> 1 

K> 

M 

OO 

u A D r k f i u v ^ n v p w A a a # \ r < i Anpva n a r * 1 

• « • 

s a 4 » « k S « a t ^ ' a & A V i a a B <«sjc7«^«^a<m m •>>« , a t i % ^ « 

Conaultiiig EngiiMara 

MATERIALS TESTING. 

SOILS AND FOUNDATIONS DIVISION 

TCOBV: 

J . PENN 

— CNCCKCO BVl 

OATC: 

JANUARY 1 9 9 0 -^c 

•MCCT <^ ;x -
..... ...- o$»-

• ^ X \ 



/ ' . ' < - > ( ( • • 

t ^ R O j C f i T : ^ fllj 

GERAGHTY & M I L L E R | 
BORING NO. 

MW-1 

SAMPLE NO. 

Sand 

. O C A T I O N : ^ H 

D E P T H : 

1 0 . 0 ' - 1 4 . 0 ' 

CONTRACT NO. 

8 9 3 6 2 

MECHANICAL ANALYSIS (A.A.S.H.O. DESIGNATIONS M. I4&.M • T.II-S7) 

100 — 

• 0 • -

1 m .. 
I n) 

a. 

i ~ :: 
i so 
^ 
1 40 

u. 

» 

a 

0 . . . 
BOO 

U.S. S T A N D A R D SI 

S K 11^ V M > 

! 

" 

. 

j 
1 

: 1 

E V E S U E 

I H 4 ^ 
- • T-

I 

^ • 

s. 
n . ^ 
* (: > 

D O N « « « O D 
M A • •" M 
P M • « 

Grain S i i a _ i n 

B O U L D E R S 
ORAVEL 1 

Cparw 1 M.*«« 1 Fina 1 

^ • 4 0 

- * l 

1 

1 

• 

1 

]j 
t 

; 
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1 

. 
1 

1 
1 

' 

IM M 
1 

0 " i 
\ 
IN, 

[ 

M O 

Mil imalar i 

1 
IM2H3 
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1 

I 
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1 

V ! 
\ : 

G ' 
\ 
\ 

\ I 
\ -
\ : 

" • - ' 

^ 1 

f 

T 

" 5 
e 

SAND 

Caaria 1 Fina 

SAMPlE NO. 

9 0 0 0 1 6 

MOISTUIE CONTENT 

2 2 . 8 

l .L p . l . p.l 
I C I A S S I F I C A I I O N I 

M .SH.A . •U.SC 

(SM) 

N V O R O M C T C R 

oa g OO 

0 

S I L T C L A Y 

R E M A R K S 

0 

• 0 

2 0 

• o 

so 9 
40 \ 

: I 
CD 

• • A K B r k r i L i mrmrtmM'wt A a a r % £ t M ^ i r m r a r t a r * 1 
s m n < » « # u ^ • i kA i iBAA e%s3ST\ j \ j *n . iws3 , s i i i . / . 

Conwi l t tng Fng in iwr t 

MATERIALS TESTING. 

SOILS AND FOUNDATIONS DIVISION 

T C O B Y : 

J . PENN 
CNCCKCO BVl 

JANUARY 1 9 9 0 c \ 

•NBCT ^ J ? 
m v , . 

Z 2J . 
/ 



CV. 

t»ROjeeT: ^ ^ 

GERAGHTY fc M I L L E R | 

BORING NO. 

MW-5 

100 - • • 

-a 
£ TO - - -- TO 
m 

- . 0 - - -

i ... 
i SO 
Jt 
1 40 -

I L 

S X -

8 -
o. 

20 - - -

0 . . . 
BOO 

) 
• 

• • 

1 

1 

? 

1 

I 

1 
1 

[ 
1 

DO N 

BOULDERS 

SAMPlE NO. 

9 0 0 0 2 5 

MOISTUIE CONTENT 

2 4 . 4 

S A M P L E N O . 

F i l l 

. O C A T I O N : ^ ^ 

D E P T H : 

0 . 0 ' - 4 . 0 ' 

C O N T R A C T N O . 

8 9 3 6 2 

MECHANICAL ANALYSIS (A .A .S .H.O. DESIGNATIONS M. 1 4 ^ 6 0 • T . U - S 7 ) 

U.S. STANDARD SIEVE SIZE 

• ^ \ l b l /«fc 1—4 M> 

- -f 

L_ 

• 

V 
^ 

1 

— 1 — 

' 
^ . 
5x 
' 

' 
1 
I 

1 " 

t 

1 

t 

I. 

1 

i 
1 

1 

y 7 \ 

O^ 

I 

- - • ^ ^ ^ 

fi 

W 
\ 

« o D 

• 

Grain Si ia_in 

ORAVEL I 

Cvarta 

^ 

1 

\ • 
k-
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1 
14. aq > n W 

.̂ 1 Hit 
1 

1 

1 
1 

I 

1 

t 
I 

1 
1 
1 • 

1 

V - I — 
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1 

1 
1 

1 

1 
1 
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1 
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1 
1 
1 

1 

1 
1 

• 
' 
' 

" l * J»^ 
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1 
1 

« 2 »' § 

Milimalwt 

SANO 

Caaria 1 Fina 

NVDROMETCR 

i l l l 
0 0 % 0 0 

o 

SILT CLAY 

l. l . p.l. p.l 
ICIASSIFICATIONI 

M.SH.A. • u s e 
( S M ) 

REMARKS 

M A T E R I A L C O A I 

T H E N 1 4 S C R E I 

WAS S L A G 

0 

D 

20 
TO 

SO S 

40 f 
I 
I 

ro 

OO 

mxADrkTiki i r i r < u p r A o o r w i A i r v a r ta r f 1 

I S B I 

2 N 

H f i m y a i ^ • MM̂XMrnm a <»aa%#v>m«K a a a ^ BA-VV./. 

Consulting EnfinfMrt 

M A T E R I A L S T E S T I N G , 

S O I L S A N D F O U N D A T I O N S D I V I S I O N 

TED BY: 

J . P E N N 

DATE: - ^ 

JANDARY 1990-c^ 

•NCCT 0^~ / 

' ' ^:l 
jtf*^" 



. V ^ ' l 

G E R K L T Y 6 MILLER | 

BORING NO. 

MW-1 

SAMPLE NO. 

F i l l 

LOCATION: ^ | P 

D E P T H : 

0 . 0 ' - 6 . 0 ' 

CONTRACT NO. 

8 9 3 6 2 

MECHANICAL ANALYSIS (A.A.S.HO. DESIGNATIONS M. I4«-M • T.N-S7) 

100 — 

• 0 - - -

• 0 - - -

-a 
5 TO - . - TO - • -

a. 

• i ~ : : : 
i so 
^ 
1 40 -S * ^ 

u. 

i 30 - -1 
I L 

K) - - -

0 . . . 
BOO 

U.S. STANDARD SI 

S« 1 ^ r S V I M 
. .. 

1 

' 
1 

1 

1 
1 

1 

1 

1 

1 
' 

1 

' 

1 

1 
1 

1 

1 

1 

1 

1 

i 
1 

• 

^ v 
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c . 
\ 

EVE SHE 

1^1 IM 
1 j 

\ 

\ 

^ i > 
• ^ 

• 

• s . . 

\ 

P 

\ 
\ 

, : l 

^ 1 DO M « D « O D 
M M • " M 
P 44 • • 

Grain S i i a _ i n 

BOULDERS 
ORAVEL 
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• u 4 0 

-. - 1 , _ J 

1 
1 

1 

S '^ 

i\ 
•N 

Nl IS 
T ^ 
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[ 

\ 

1 

1 

1 

i 

1 

1 

1 

1 

? 

1 
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' ^ • 

~^L 

1 
• 

1 

; S 0' 2 

Milimalart 

SANO 

Cearia 1 Fina 

NVOROMCTCR 

_. 

oa 00 

0 

SILT CLAY 

SAMPlE NO. 

9 0 0 0 2 4 

MOISTUIE CONTENT 

3 1 . 0 

1.1. p.l. P I 
ICIASSIFICATIONI 

M.SH.A. •use 
(SM) 

REMARKS 

MATERIAL REW 

ED ON THE 3 / £ 

AND f 4 SCREBt 

P R I M A R I L Y N0( 

C H I P S AND SLJ 

0 

to 

20 
-D 

SO 1 

40 f 
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SO 4-
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M) * 

^\ 
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1 

i x A n T k u a v i r i i w A a o T k r ' i A ' r v a n a r r 1 
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1 

IS 

) » TT. 
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»««&st4«a4^ - s^auiaa a ««sjk>x#>ja'm a. w w j , a*^«^« 

Conmil t ing Fng imwr t 

MATERIALS TESTING. 

SOILS AND FOUNDATIONS DIVISION 

kTCO BY: 

J . P E N N 
CCKCO BVl 

JANUARY 1 9 9 0 

SMIBT 
N O . - „ ^-^ 

.or . - , _ _ _ -

-^,'.-. 

^ r*! 



PROJECT: 

JV8R! 

. O C A T I O N : 

GERAGTITY fc MILLER 

BORING NO. 

MW-14 

S A M P L E N O . 

F i l l 

D E P T H : 

4 . 0 ' - 6 . 0 ' 

CONTRACT NO. 

89362 

MECHANICAL ANALYSIS (A.A.S.H.O. DESIGNATIONS M. 14^60 • T .US7 ) 

-ft 
c 

- i 

k 
c 

IL 

E 
il 

IL 

100 
100 DO M « O 

0 « «> 
P M • 

BOULDCRS 
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• 
O D « £ 

: s 
Grain Siaa_in Milintatart 

ORAVEL 

C9«ta 1 Ma«iim i Fina 

" 5 
e 

SANO 

Caarta | Fina 
SILT 
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! 
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CLAY 

0 0 

-D 
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>* 

i 
I 

SAMPlE NO. 

900027 

MOISTUIE CONTENT 

3 1 . 0 

l . l . P . l . P.l. 
iClASSiriCATIONI 

M.SH.A. •U.S.C. 
(SW-SH) 

Cu= 4 1 . 7 
Cc= 1 .2 

REMARKS 

MATERIAL 

PRIMARILY SLAG 

HARDIN • EIGHT ASSOCIATES, INC. 
Consulting Engiikaara 

MATERIALS TESTING. 

SOILS AND FOUNDATIONS DIVISION 

TESTED BY: 

J . PENN 

CNCCKCO BVl 

OATC: 

JANUARY 1 9 9 0 

•NCCT 
NO. . o r . 

-^^ 

/--. 



^'I ' . 'A. 

PROJECT: 

GERAGHTY fc MILLER 

LOCATION: 

BORING NO. 

MW-9 

SAMPLE NO. 

F i l l 

D E P T H : 

6 . 0 ' - 1 0 . 0 ' 

CONTRACT NO. 

89362 

100 

-a 
c 
-a 
a 

a 

•I. 
'S » 
1 ^ 

I 
s 

MECHANICAL ANALYSIS (A.A.S.HO. DESIGNATIONS M. 144-60 1 T.N-S7) 

SAMPlE NO. 

900026 

MOISTUIE CONTENT 

5 6 . 0 

l .L P.L P.l. 
ICIASSIUCATION I 

M.SH.A. •use. 
( S O 

REMARKS 

MATERIAL COARSE i 

THEN 1 2 0 SCREEN 

PRIMARILY 

ORGANICS 

HARDIN • EIGHT ASSOCIATES, INC. 
Consulting Kngimwra 

MATERIALS TESTING. 

SOILS AND FOUNDATIONS DIVISION 

TESTED BY: 

J . PEN14 

CHECKED BVi 

DATK: 

JANDARY 1 9 9 0 ^ c^ 

•NCCT 
NO. . o r . # ..2=% 

>#^il 
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^' 
^ ^ , ^ 
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GROUNDWATER SAMPLING LOGS 
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AmrGERAGKYY 
fiS* MILLER, INC. 
Ground- Water Consultants 

^?%p 
X 

Project/No. _ 

Site Locatioo. 

Site/Weil No. 

Weather 

WATER SAMPUNG LOG 
^Xn.^^^ - ^ ,g- r i ^ A I e > . ^ ^ / ^ f ?. 0 3 

f J n r J ^ L ^ ^ l7tX.. 

. o t _ Z 

o\x-L 
^ ^ t . V M ^ 

Coded/ 
Replicate No. . 
Time Sampling 

/ ^ - ^ ^ 3 
Time Sampling 
Completed. 

^^±£. 
/ ' / c 

EVACUAnON DATA 

X Description of Measuring Point (MP) 'f — 5/- - f < j ^ n ^ * ^ , ^ S t - 7AU «gg>^) 

Height of MP Above/Beiow Land Surface. ^ . ' ^ ' MP Bevation. 

UJ^ Total Sounded Depth of Well Below MP 

Held n a p t h t n Water Below M P X - "Z-f 

^ 7 • 1 

Waer-LBvetMaPMtian X ' - z f 

Wet. Water Column in Weil. 

Diameter of Casing 
(aailons Pumped/Bailed 
Prior to Sampling X 

Evacuation Method. 

Gallons per Foot (^>/<^ 3"^ 

Gallons in Well ' ' ^ 
Sampling Pump Intake Setting 
(feet tielow land surface) 

Color. 

Other (specific ion; OVA; HNU; etc.). 

SAMPUNG DATA/RELD PARAMETERS 

. Appearance. X ^ ^ n . ^ .Temperature. ^ - • * - »F/"6^ 

f ^ I sn -r 

-pH 2 ^ . 2 2 . 
Specific (inductance, 
umhos/cm /Z&-'^<? 

Sampling Method and Material / ^ / Y ? / ? a ^ /^>xr^ (B*tfo 

-h • ^ d T a - -^,011111X1 
^ j : 7 - -H I f O o l ^ 

s . 'T-.'Mi •/-2-ygg' -2.-?. ^ 

Constituents Sampled 
Container Description 

From l.ab or G&M. 
/ 

5^<»K {/ol. 
siffo ^ n^^^^ 

<=^^^ r^eg^-^ V g ^ 

14 . jmt^J(i**» ̂ imrd 

Preservative 

- X ^ 

l /oA fgCZ^ 

Pivnarkg V J A ) U a ^̂  rJWaT L U ^ Q — ) 

1 0 ^ - J ? ^ 

A^A- / A L a / ^ 6 ^ 

A 7 ^ 

Sampling Personnel a.̂  

L X 

GALrtT 

x^ -

WEU CASING VOLUMES 
0.077 2" = 0.16 3" = 0.37 V . 0.65 
0.10 2-'A" - 0.24 3-'A' » 0.50 6" - 1.46 

- 7 . ^ 0 



^ 

>i*^GERAGHTY 
fiS? MILLER, INC 
Ground- Water Consultants 

WATER SAMPUNG LOG 

Project/No. / ^ y 0^7 C 3 / 0 ^ 1 ^ r » - ^ r , n / ^ X .af-X. 

Site Location. 

Site/Well No. 

Weather 

MU) •X 
(^^^ "-IPs 

CodBtil 
Replicate fto. . 
Time Sampling 
Began I D : X V 

Date _ 
Time Sampling 
(Completed 

j o / ^ 

i r . cv 

Description of Measuring Point (MP) 

EVACUATKDN DATA 

-rocL yx( 
Height of MP Above^Beiow Land Surface ^ ' Z . - ^ Mp Bevation 

J ^ 
X , ^ 

7.Z 

Total Sounded Depth of Well Below MP _ 

Held Depth to Water Below MP _ 

Wet Water Column in Well _ 

Gallons per Foot _ 

Gallons in Well / - 4 ^ ? 

Evacuation Method (?X^ 

Water-Level Elevation 

Diameter of Casing 
Gallons Pumped/Bailed 
Prior to Sampling 5" 

/ ^ 
Sampling Pump Intake Setting 
(feet t)elow land surface) 

Color. 

. SAMPUI 

B S O ^ Prior A^^^A^^ 

SAMPUNG DATA/FIELD PARAMETERS 

.Appearance. . Temperature "^-O "F/@ 

Other (specific ion; OVA; HNU; etc.). 

0/y 
Specific Conductance, 
umhos/cm ^ ? ^ .pH (<•?? 

Sampling Method and Material ^i^^y). 7,Z-L<.7^j>^IUf^-

Constituffl^Sampled 
Container Description 

From Lab >t. or G&M. 

^ '^ ' - 'C/ ' . ' J^ 
JftO /ycg. ^ 4 ^ ^ 

<>~^ }/&^' 

Xd;o .̂ X. ̂ ilAc^g: 

/ • ^ au i , * r^ a£«uu 

Preservative 
J X X 

JtA£2f. 

X ^ 

X A X X < ^ , . A y / ^ / A / ^ r ^ x ^ U 

Remarks 

Sampling Personnel l^,C 
-9- uJE-

GALJFT 1.V4" - 0.077 
1-'/i' - 0.10 

WEU. CASINO VOLUMES 
2 ' 
2-'A' 

0.16 
0.24 

3" 0.37 
0.50 

4" - 0.65 
6 ' - 1.48 



"•'yX. .t n../ 

«g 
.^•TGERAGHTY 

f<^ MILLER, INC. 
Ground.Water Consultants 

^ 

Project/No. 

Site Locatkxi 

SIteWellNo. f ^ l ^ J 1 ^ 

Weather ^ u x ^ ' > ^ 

WATER SAMPUNG LOG 

.of. 

/^x^.-JL , LL 
CoaBCU 
RepticateNa . 
Tirfie Sampling 

/^. 

i o : W 
y^—f 

TTme Sampling , ^ - , 
Completed _ ^ _ i L L 2 2 

E7ACUATK3N DATA 

Descriptton of Measuring Point (MP) 

8 ^ -

G i c ^ "xt- T O C -L' 

Height of MP Above^Bekiw Land Surface. •J.LL MP Bevatkxi . 
/ 

Total Sounded Depth of Well Bek)w MP - - S ^ 

HeW Depth to Water Betow MP _ _ L S l S . 

Wet ' Water Column in Well 3 T , C 

Water-Level Bevatxyi -
/ y 

Diameter of Casing 
Galtons Pumped/Bailed 
Prior to Sampling • ^ o 

GaUons per Foot. 

Galtons in Wel l . 

'U 

Evacuation Method. 
% . 

£l3i. 
Sampling Pump Intake Setting 
(feet tiekiw land surface). 

SAMPUNG DATA/RELD PARAMETERS 

Color. iX^Xs . Odor A / / * - Appearancfl ^ £ y * X X ^ Temperature. 

Other (specific ton; OVA; HNU; etc.). 
^ 

»F/»C 

^ / ^ ^ A 7"SA'1 P 

Specifto Conductance, 
umhos/cnr, - ^ ^ ^ tpH-_ 

Sampling Method and Material T!?/.-?' 7 ^ X ^ X ( F ^ k * ^ 
, / . ^ " \oi~^X3 L^cgZL i<^'TJ 2r 

5 0 0 

Constituents Sampled 

t/\/XJC>Jr 

Container Description ^ " ^ i ^ " ^ 
F r b m L a b _ ! i < _ o r G & M Presenrative i 

€ « ^ I/XL 7 / .»>v.X,. A ^ 

^ ^ A / " 7>WSU^ / ^ C^y^^X^ X>^ / x ^ ^ ^ j^JL. 

Remarks 

Sampling Personnel b-o. 
^ -

WEU. CASING VOLUMES 
GAL/FT 1-V4' o 0.077 2 ' = 0.16 3* . 0.37 4* - 0.65 

1-'/i" - 0.10 2-Vi" - 0.24 3-V4' - OJO 6* - 1.46 



m AmrGERAGKYY 
f*®'MILLER, INC 
Ground-Water Consultants 

Site Location. 

• 

WATERSAMPUNG LOG 
I M P D ^ 7 - ^ U ^ ^ 7 ^ . ^ r ^ A / ^ ^ ^ • Page. / .of. 

A . / O X Q ' < 'U 
SitaWellNo. M v ) ' f ^ ^ 

Weather iJ^>^/ 

CodedA 
RepiicatB No.̂  
Time Sampling 

JDT^ 

S': / 9 

Oescriptton of Measuring Point (MP) 7 ^ ^ p i / c . "Z 

EVACUATION DATA 
I* 

J^L 

Height of MP Above/Betow Land Surface 

Total Sounded Oepttrof Weil Betow MP 

HeW Depth to Water Betow MP _ £ L 2 Z _ _ 

Wet Water Column in Well _ 2 1 j £ ^ 

Gflltona par Foot • t £ 

MP Bevatton. 

Water-Level Bevation - _ 

Diameter of Casing 
Galtons Pumped/Bailed 
Prior to Sampling B. 

Evacuation MetfxxL 

Galtons in Well f- ^ 
Sampling Pump Intake Setting 
(fiset betow land surface) 

SAMPUNG DATA/FIELD PARAMETERS 

rninr ' ^ / A ^ ^ / ^ ^ O r i n r -^r^/y. Appearance. 

Other (specific ion; OVA; HNU; etc.) 

WMa iwmm mm "rf) 

t ^ 

Time Sampling ' ^^ , -,,0 
Compteted _ _ _ £ I i _ ± l . 

.Temperature. ^Z-' Fiee' 

Specific Conductance, 
umhos/cm / ^ . J pH ^ . 2 ^ 

Sampling Method and Material D'l^^ '^^'^ / f i e ^ ^ ^ ^ . 

Constituents Sampled 
Container Description 

From Lab or G&M. 

/^r^^ 
i-ZO AVLJ'. f ^ - ^ ^ " ^ - • 

s ^ S L t k L ^ £ i i i ^ 

^e>->^ l/erC- Z . i ^ _ ^ - ^ 
C A J ^ 'fS&^Q.ct f /c..^.^ 

# ^ 

:4fe=l 
±fA.l i2^ 

A / ^ 

/v>i^ y M X A < . : . £ ^ 

Remarks ' y ^ r r - a r J 1 lU '^ - / / •o .^ L A J ? T>V»-C.W^ /iT>/^( ' h W ^/v X - l y ^ i ^ r ^ ^ ' W ^ ' ^ -iZjtX--

Sampling Personnel •m DP-y 

Vi^UL CASINO VOLUMES 
GALJFT 1-%' = 0.077 2" = 0.16 3 ' = 0.37 4 ' - 0.65 

1-'/i" - 0.10 2-V4' - 0.24 3-%' » 0.50 6* - 1.46 
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AmrGERAGKYY 
f^ MILLER, INC 
Ground- Water Consuitana 

Project/No. . 

Site Locatton. 

WATER SAMPUNG LOG 

Page. / .of. 

J ] ^ '•< J ^ 

Site/Well U o . ^ j L - L ^ 

Weather - ^ " ^ 

Coded/ 
Replicats No. . 
Time Sampling 

Descriptton of Measuring Point (MP) 

c i2 :^_ 
Date 
Time Sampling 
Completed. 

/oA < 

H',!^ 

EVACUATION DATA 

2^ f ^ t / ^ T o z ^ 

Height of MP Above/Betow Land Surface -~ MP Bevatton. 

,/r Total Sounded Depth of Well Betow MP . 

Held Depth to Water Betow MP _ Z i _ Z 2 -

Wet Water Column in Well " ^ - ^ 

Galtons per Foot ' f ^ 

Galtons in Well / ' 3 t ? 

Evacuation Method / B ^ w : 

Water-Level Bevatton 

Diameter of Casing 
Galtons Pumped/Bailed 
Prior to Sampling 

Sampling Pump intake Setting 
(feet betow land surface) 

Cotor. ^ ^ ^ 
# = ^ 

.Odor. 

SAMPUNG DATA/FIELD PARAMETERS 

' f X L . ^ j - X Appearance l A a u ^ s ^ . Temperature 1 ^ " R ^ 

Other (specific ton; OVA; HNU; etc.). 

Specific Conductance, ^ --, 
umhos/cm i A £ l _ _ _ p H ^ • / ^ 

Sampling Method and Material 

Constituents Sampled 
Ch/i- /.n-2^ 

0 ^ < /ZrCJi/p^A^ P. fZar^' 

f l ^ £ f ^ 

Container Description 
From Lab ..orG&M 

HO ^*^- a g * ^ "2S5^ 

< a , . ^ (y<^-

^ A ^ " T ^ ^ ' < X J 7 ^ c»*x^ •̂̂ **̂  

Remarks 

Pr^^vative 

HA/O-^ 

)i7A-

77^ 

Sampling Personnel 
X op:^ 

WELL CASING VOLUMES 
GAL/FT 1-Vi" » 0.077 2 ' = 0.16 3* = 0.37 4- - 0.65 

1 - % ' - 0.10 2-%' » 0.24 3.V4" m 0.50 6 ' - 1.48 



^ 

^•TGERAGHTY 
ffe'MILLER, INC. 

Ground- Water Consultants 

Project/No. _ 

SiteLocaoon. 

• 

WATER SAMPUNG LOG-

^yb6/7 s - ^ . o 7 / ^ . ^ ^ / > / ^ ^ Page. .of_Z. 

Site/Well No. MuJ-nf^f 

Weather L U ^ ^ 

Descriptton of Measuring Point (MP) 

Coded/ 
Replicate No. 
Time Sampling 
Began / ; 09 

Date 
Time Sampling 
Completed 

\ Q H ^ 

zxo 
EVACUATION DATA 

r̂ 5Z? 

Height of MP /Vbove/Betow Land Surface. 

Total Sounded Depth of Well Betow MP . 

HeW Depth to Water Betow MP / / ' 7 ^ 

Wet Water Column in Well 3 ^ 

Galtons per Foot _ _ l Z j ^ _ _ 

Galtons in Well ^ - ^ 

j i ^ 

MP Bevatton. 

Water-Level Eievatton-

Diameter of Casing 
Galtons Pumped/Bailed 
Prtor to Sampling 

-2-

/y 

Sampling Pump Intake Setting 
(feet betow land surface) 

Evacuation Method. 

Cotor. 

0 ^ 
Xe/^/f l lAt- l^ Odor 

SAMPUNG DATA/FIELD PARAMETERS 
UU 

f^,^^ t i t j ^ Appearanca c t * ^ '7 Temperature " ^^ <»Fr"C 

Other (specific ton; OVA; HNU; etc.). 

Specific Conductance, 
umhos/cm f^A- .pH f ^^ - o X i ' ^ l u . 

Sampling Method and Material P/g 1^0X^7 / p^aiX ^Z r -p^ 

Constituents Sampled 
Container Description 

From Lab or G&M. 
L^n l / \ ^ X t f ^ e^Ww 

y ^ y ^ ^ y 

^ t ^ - Y " 1 \7ef^ 

T 
7 X . ru^J^Li^ 

C M J ^ 7 / -̂̂ ^v^^^v 

Remarks 

Sampling Personnel / / y pQ-

Preservative 

H ^ ^ 

7 / ^ 
y t ^ / A ^ . ^ C ? H ^ / . J ^ 

WELL CASING VOLUMES 
GAL/FT 1-y«' » 0.077 2 ' « 0.16 3 ' = 0.37 4 ' - 0.65 

1-'A' - 0.10 2-%' m 0.24 3-V4' - 0.50 6 ' » 1.48 



„ f " . 

• s 
^ • ^ G E R A G H T Y 

|''<S'MILLER, I N C 
Ground-Water Consuitana 

Project/No. . 

Site Location. 

^%4 

r^V 

ti7'a-^X<<^ ^ \ 7 ^ 

WATER SAMPUNG LOG 

^ t f - ^ v ^ - ^ ^ Z-of. 

Site/Well No. H f K X ' I ^ 

Weather >^1^ i ^ l ' <D'^ 

CodMJ 
ReplicatsNo. 

Time Sampling 
Began -2.;/ ' 

Oats 
Time Sampling 
Completed _ ^ 

join 

EVACUATION DATA 

Descriptton of Measuring Point (MP) 
7 I 

X<9L, 

— 1 

j j r 
Height of MP Above/Betow Land Surface. 

Total Sounded Depth-of Well Betow MP _ 

HeW Depth to Water Betow MP _ E 2 £ ^ 

Water Column in Well ^ " ^ 

Galtons per Foot ' ' ° 

Galtons in Well. 

> MP Bevatton. 

Water-Level Bevatton 

Diameter of Casing 

Wet. 

/ - 2 -

Galtons Pumped/Bailed 
Prior to Sampling J ^ 

^ P R^niaiionMethnri D/ 'g 3 X ' 7 P ' s / . ^ . • ^ y « 

Sampling Pump Intake Setting 
(feet betafw land surface) 

Cotor. •^^^^r^ .Odor. 

SAMPUNG DATA/RELD PARAMETERS 

Appearance ^ J U M ^ ^ .Tempera ture^^ 

Other (specific ton; OVA; HNU; etc.). 

- r ^ 

Specific Conductance, 
umhos/cm SQO_ pH. ^.r; 
Sampling Method and Material ' ^ ^ • X X X X ^ > 9 ^ j ^ ^e r^ i . * ^ 

I'T.-

Container Description 
From Lab. or GJ ConsrtjtuenB Sampled From Lab or G&M Pi 

f^ixnx. 

Q&M. 
<yO /v^e^ae^m^ i/nt^. 

5 g.*.^-^ />OT~C -

C A 7 ' S^jL. 7 y /^..^-j^x^-

Remarks 

Sampling Personnel X-

.WA/O^ 

A / ^ 

Ay/j- / x l O / / w 7Jl-

WELL CASING VOLUMES 
QAL/FT ^-V*' » 0.077 2" - 0.16 3" = 0.37 4" - 0.65 

1-Vi' . 0.10 2-'A' - 0.24 3-V4" » 0.50 6 ' - 1.48 



>l«rGERAGHTY 
^ ^ i S * MILLER, INC. 

'round-Water Consuitana 

Project/No. . 

Site Location. 

SiteWell No. 

Weather 

WATER SAMPUNG LOG 

.of. 

V O r JA^ 

• ^ 

^ - I K 

• ^ 

-^ r / - r s y 

Coded/ 
Replicate No. . 
Time Sampling 

/r "3 ^ 

Date 
Time Sampling 
Completed 

0/' y^ o 

EVACUATION DATA 

Descriptton of Measuring Point (MP) TcD^ 

/r 
Height of MP Above/Betow Land Surface. 

Total Sounded Depthof Well Betow MP 

HeW Depth to Water Below MP _ £ l i £ _ 

7- n ^ " ^ 

MP Bevatton. 

Wet. Water Column in Well. 

Water-Level Bevatton _ 

Diameter of Casing 
Galtons Pumped/Bailed 
Prior to Sampling 

Galtons per Foot - f ^ 

Evacuation Method. 

Galtons in Well / - ^ 
Sampling Pump Intake Setting 
(fieet betow land surface) 

Cotor. / U Y ^ ' ^ 

SAMPUNG OATA/RELO PARAMETERS 

.Odor. A-^***- .Appearance. . ^ ^ ± f i l _ Temperature _ ? £ l ^ » F i ^ 

Other (specific ton; OVA; HNU; etc.). 

Specific Conductance, _ 
umhos/cm ^ ^ ^ ^ pH. ^- 7V 
Sampling Method and Material F ^ A . ^ - ^ > & 1 ^ X p a ^ . R.r-fx^ 

Constituents Sampled 
Container Description 

From Lab or G&M. 

M^Zi^ 
*^o ^ v ^ g>.g^ U ^ 

< ^ „ . ^ ^ 1 7 ^ 

r X ^ -r^.-f. JiSU^ 1 / - .̂ -̂̂ -̂  fcv\^-

Remarks 

Sampling Personnel T(F D Pa 

Preservative 

A/ / ^ / y ^ ^ n li . ^ ^ ^ 

WEU CASING VOLUMES 
GAL/FT 1-Vi' t. 0.077 2" = 0.16 3 ' = 0.37 4* > 0.65 

1-'A' - 0.10 2-'A' ~ 0.24 3-%' = 0.50 6* - 1.46 



• » 

^ • r G E R A G H T Y 
F<S'MILLER, INC. 

Ground- Water Consuitana 

WATER SAMPUNG LOG 

Project/No. ^ . - U / r ^ ' 'X^ r^^k / \ M < & r ^ g ^ , ( ^ - 5 ^ 

•Qitelnrat inn N U ^ I C V 3 / 4 ^ 

'iWxr 

.of \ 

Site/Well No. vAAViL>- \c. 

Weather < ^ -^^^c 

Coded/ 
Replicate No. . 
Time Sampling 
Began 

Date l C ^ - ^ < ~ ^ n 

^ i s " ? 
Time Sampling ^ _, 
Con^itotad S - S Q 

Descriptton of Measuring Point (MP) -Z. 

EVACUATION DATA 

-r^r 
Height of MP Above/Betow Land Surface " Q--̂ Q 

Total Sounded Depth of Well Below MP C ^ ^ ^ 

Held Depth to Water Below MP _ ^ i i i _ 

MP Bevatton. 

Water-Level Bevatton 

Diameter of Casing -z // 
Wet Water Column in Well T^ iO^ 

Galtons per Foot ^ ' ^ 

Galtons Pumped/Bailed 
Prior to Sampling S ^ O 

Evacuation MettxW. 

Galtons in Well t * ^ T 

ft 
Sampling Pump Intake Setting 
(feet betow land surface) 

' ^ \ C , ^ S S X J { < S > ^ ' M . r 1 ^ J ^ . 

SAMPUNG DATA/RELD PARAMETERS 

C j ^ r \-(-- - i ^ L^ ! J .ro.",.' Odor .'V^f^^ ^ P 4 ^ r t - . Appearance f U . .,^(/t 
7Vv 

Other (specific ton; OVA; HNU; etc.) 
t .Temperature ^ '^ »F/*C> 

fro l̂ ' X X - C - - * - f K . \ ^ 

Specific Conductance, 
i i rnhnsirm , X ^ S •pH , < : • Tf/ 

3A i ^ i:r 
Sampling Method and Material r).'5 I J / u L / c o / y p - ' X ^ 

Constituents Sampled 

T 
Container Description 

From Lab _">< or G&M . - Presefvative 

A ^ ^ 

^ £ 1 . (•dt,'. V [ ^ / / /v . Ot i Jkfi 
I l : - . . ^ '\JX 

Remarks P l N ^ ^»,h 

, , 5 - - i O O O 

.£:iL 

Sampling Personnel -- -"Q b -̂  r \ 

WELL CASING VOLUMES 
GALJFT ^•V*" m 0,0T7 2" = 0.16 3" = 0.37 4" • 0.65 

1-'-^" » 0.10 2-%' » 0.24 a-iA" B 0.50 6 ' - 1.46 



« « 

.^•rGERAGHTY 
!f(^ MILLER, INC 

Ground-Water Consuitana 

WATER SAMPUNG LOG 

Project/No. Q-r.y ^ F fVofl̂ al̂  / t^-^-<^o•^^ .-Q.r-i> 

SitAlncf l t inn / ' 4 . « r - f 6 ( ( ^ V ) / $ ^ 

Site/Well No. UA.vjtj:> - \ X 

Page 1 . 0 . 1 

r r / ^ " Timefi 
Weather c n ^ V (rsQ ^ Began 

Coded/ 
Repticate No. ^ _ ^ ^ | ^ ^ 
Time Sampling 

X_~_X^XSX 

Oats ' a - a . - ^ ~ q r \ 
Time Sampl ing ' . , _ -
Completed ^ / ^ r 

MP Bevatton. 

EVACUATION DATA 

Description of Measuring Point (MP) X A ^ A - T "Z.^' D V C _ 

Height of MP Above/Betow Land Sufface" O . J Q 

Total Sounded Depth of Well Betow MP "̂̂  - ^ 

Held Depth to Water Betow MP _ i I i _ L ^ _ _ 

Wet Water Column in Well Yv o b 

Water-Level Bevatton 

Diameter of Casing / / 

Gallons Pumped/Baited 
Prior to Sampling ^'"i 

Galtons per Foot ^ , I ( j 

Gallons in Well U A \ 

Evacuation Method S>r^teo.^UAU ^ i c ^ r ^ KA>>.> 

Sampling Pump Intake Setting 
(feet betow land surface) I : 

SAMPUNG DATA/RELD PAR/\METERS 

r n l n r -kVA/x^ (fltteaii/^ Odor fxDCA^; -J*?I^cl^Appearance X o f A S ^ ^ Y 

Other (specific ton; OVA; HNU; etc.) 

Temparatiirw C ? "F f iC . \ 

Specific Conductance, 
umhos/cm ^ _ _ ^ L L O - .pH. ^•%Y 

r^9^ 1 yf̂ \ 
JWur -S'.tsy 

'^C-

Sampling Method and Material KV<3ao^iyo ^ ^ f ( e - ^ eolv'^o^X^-g 

^ 7 6 - I Z.'^' 
• ^ Z-? « c 

«iaO \ 2-er V 
^ ~ \--\.'i^K~~^¥-<n 7 . ^ . . 

•c 

Constituents Sampled 
Container Description 

From Lab _ y ^ or G&M _ 

^ e i » « I . UoV 

r AM ~ 

, r ( ^ ^ ^ fee^Q-

Preservative 

M/4- o^' /^ ^ Qfv 

Remarks ^ ^ - " ^ 
6C '-L5"0 <^rir. = l eao 

AlA. 
.ill. 

Sampling Personnel ^ ^ < X '^.ST^. 

WELL CASING VOLUMES 
GAL/FT 1-y«" » 0.077 2 ' » 0.16 3" = 0.37 4- - 0.65 

1-1/*" « 0.10 2-%' - 0.24 3-Vi" > 0.50 6" • 1.46 



4 AmrGERAGKYY 
^fig'MILLER, INC. 

Ground- Water Consuitana 

WATER SAMPUNG LOG 
Project/No. X t y J r ^ N > t ^ < ^. vA>.ibgi<r?> . Q-^ 

Site location Mft^^((*=^ V r A ~ 

XM 
WCA 

^ -. 

Page L .of. 

SitaWellNo. v.* .̂ N - ' T 

Weather os^ l " ? € ) g> 

Descriptton of Measuring Point (MP) 

Coded/ 
Replicate No. 
Time Sampling 
Began i c i \ 3 ' : i 

Date l(!> ^ ' 2 < < — S ? 

Time Sampling , , . . > , 
Completed _ _ _ L L L £ J _ 

EVACUATION DATA 

Height of MP Above/Betow Land Surface ~ o . l Q MP Bevatton. 

X r ' ^ Total Sounded Depth of Well Betow MP 

HeW Depth to Water Bek>w MP ^ , 5 l ^ i 3 . 

Wet Water Column in Well ^ ••'^ \ 

Water-Level Bevatton 

Diameter of Casing 
Galtons Pumped/Balled 
Prior to Sampling . ^ Z . 

Gallons per Foot O • \ ^ 

Galtons in Well ^ r ^ " ^ 
Sampling Pump Intake Setting, 
(feet betow land surface) 

Fvwnifltinn Method (p t •Seos.^u'up \ ^ ' * J o . / 

SAMPUNG DATA/RELD PARAMETERS 

rnlnr \ -h 'Aĵ ux^ / T O ^ Odor 6rTfT»se/^u^f (T- Appearance cJaouaX 

Other (specific ton; OVA; HNU; etc) 

¥- Temperature 

^ t̂. X33. 
--7^ \ < ^ \ ^ < ^ 

Wx\-x.-^ 
] ?ara I ^ q ^ 

Specific Conductance, ^ 
i imbngynn ' ^ R ^ . S pH A . ^ l 

P. 5" k .-^Jt^- ^ q a 2r.S 

Sampling Method and Material. 

Constituents Sampled 

^ ^ \ ^ - - ^ \ < ^ 5 ^ \ ^ 

Container Description 
From Lab _^^<^ or G&M _ Preservative 

Remarks 
i . e . iCiQO t o i n r -

Sampling Personnel _ d j ^ - ~ - o " ^ "^-^^ »IL"'-- A3. 

NX/>-g J ^ fPH? 
WELL CASING VOLUMES 

GAL/FT 1-V4' = 0.077 2" = 0.16 3* = 0.37 4 ' > 0.65 
l- '/ j" - 0.10 2-'A' - 0.24 3-Vi" = O.SO 6 ' - 1.48 



^ 

AmrGERAGKYY 
f<y MILLER, INC 
Ground-Water Consuitana 

Prt^ect/No. 

WATER SAMPUNG LOG 

- ^ 

•qjtelncatinn H M Q ^ \ I ^ 

" - ^ of AJor fo \^ 7 i ^DOS-7 . OZ Page. .i_Q.l 

SiteWellNo. \MuJ - \X 

Weather ^-naoA. ^ O s 

Coded/ 
Replicate No 
TTmeSamplli 
Began _ 

Date _ i ^ -Z. - \ 'T [ 

/ ' o \ 
Time Sampling . 
Completed ^ -6 4-

Description of Measuring Poim (MP) 

Height of MP Aibove/Betow Land Surface - o 

Total Sounded Depth of Well Betow MP ( < A ' 

Held Depth to Water Below MP j £ l S i _ 

Wet Water Column in Well T, 1 7 , 

MP Bevatton. 

Water-Level Bevatkm 

Diameter of Casing 'XJ 
i t 

Gallons Pumped/Bailed — 
Prior to Sampling ^ 

Galtons per Foot ?̂ \C^ 

Evacuation Method. 

Galtons in Well 1 . " ^ ^ 
Sampling Pump Intake Setting 
(feet below land surface) :: 

' ^ vX / j p ^ I — s g / y fei "rXf 
SAMPUNG DATA/RELD PARAMETERS 

nolof "t^a^LA Odor / Y i ^ - " J^-ff^cf- Appearance <JaX^\ / Temperature ^ " ^ 

Other (specific ton; OVA; HNU; etc.). 

Specific Conductance, 
umhos/cm X(0> pH ^ ' ^ m 

Sampling Method and Material ^ ^ j s ^ j a l i ^ ' ^ W g -"^^l r^Y> . 

Container Description Container Description 
Ckjnstityaitfs Sampled From Lab ' ^ or G&M, 

/»tZZ?i<» ,-TV1 l ^ . i A J ) 

^ A J ' XdfX ^c •rex. 

^TrgrV/ 7nli X - . 

Remarks 

Sampling Personnel 

rfuj >̂̂  or uojvi^ 
r o n y u X X i ^ ^ ^ ^ 

i 7 , gt^^vfS^ 

Preservative 

-fiJiA-

.TA.O O.^.o 

WELL CASING VOLUMES 
• 0.077 2 ' =0.16 3 ' = 0.37 4- . 0.65 
' 0.10 2-W - 0.24 3- ' / i ' = 0.50 6 ' - 1.46 

GAL/FT 1-%" 
l-'A" 



X i . 

^ 

^•TGERAGHTY 
f(S? MILLER, INC. 
Ground-Water Consuitana 

m 

WATER SAMPUNG LOG 

Project/No. ^ ^ ' f j ^ / - A / d ^ 7 ^ - g?5-? . Q 3 

Site Location / { /^/^^ ,y^ 

Page. .of. 

SiteWellNo. V H u ^ - t ' ^ t S 

Weatiier / ^ -J 

Coded/ 
Replicate No. . 
Time Sampling 

Description of Measuring Point (MP) 

•zL2s^ 

Date / O - - 2 0 - ^ 0 
Time Sampling _ ^ „ 
Completed _ _ : 2 : 1 1 2 — . 

EVACUATION DATA 

Height of MP Above/Betow Land Suriace. MP Bevation. 

Total Sounded Depth of Well Below MP '^€>,0<^ 

Held Depth to Water Below MP f 7 ,'Z.\ 

Wet Water Column in Well 3 B < X f 

Gallons per Foot / / ^ 

Water-Level Bevation 

Diameter of Casing z lL 
GaUons Pumped/Bailed ^ ^ 
Prior to Sampling XJ!Z:> 

Galtons in Well ( ^ ' 2 J ^ 
Sampling Pump Intake Setting 
(feet betow land surface) 

Evacuation Method. 

SAMPUNG DATA/RELD PARAMETERS 

r.nlnr £ r . ' r ' ' ^ " ^ Qdor ^t^a^ix^^tx... Appearance 5/- r ( o < ^ ^ 

Other (specific ton; OVA; HNU; etc.) 

.Temperature /^^r » F / ^ 

&V-1 
Specific Conductance, 
umhos/cm '%.'2~0 0 .pH. - ^ ' C l 

-u*,:<:. 

Sampling Method and Material D;< RaX^ / p - ^ A . ( L o ^ 

Constitijents Sampled 

T 

Container Description 
From Lab or G&M _ 

y o A -f> ^ ^ IX^ 

6^ i i'^'sol q -c . 

Preservative 

hfA/O-̂  

X A - / A / _ nlA-J. f X -

UO t^-iP ''^ru'« fAy»~^ /0/4-

Remario U ^̂ V ^ U C A ) r:.̂ ?«-<:̂ -.. .ro --,.gC,v.,9 X \ ^ M ^ 

Sampling Personnel xAn OP-) 
\) vj 

WELL CASING VOLUMES 
GALJFT 1-V«" = 0.077 2 ' = 0.16 3" = 0.37 4 ' « 0.65 

1-'/i" = 0.10 2-%' - 0.24 3-V4" = 0.50 6 ' - 1.46 



Jp*^. 

^ 

AmrGERAGKYY 
f<S? MILLER, INC. 
Ground-Water Consuitana 

'?^; 

WATER SAMPUNG LOG 

Project/No. O ^ . ^ ^ ^ (V^ i ^ ^ l t r / / ^ ^ - 0 ^ - 1 - X 3 

Site Location. /\/s^/MC //^-
r Page. z_o._Z 

Site/Well No. 1̂ Û ^ - " 2 - 0 

Weather j ^ a ^ 

Coded/ 
Replicate tte. . 
Time Sampling 
Began 

J. Date . 
Time Sampling 
Completed 

o / ' Z ' H 

Description of Measuring Point (MP) Hi ̂
 

EVACUATION DATA 

Height of MP Above/Betow Land Surface 

Total Sounded Depth of Well Betow MP i"^ . " C 

Held Depth to Water BBIOW MP "̂  X X 

Wet Water Column in Well '^. X " ^ 

MP Bevation. 

Water-Level Bevation 

Diameter of Casing ^ 

Gallons Pumped/Bailed 
Prtor to Sampling V-b 

Evacuation Method. 

Galtons per Foot f^r \ A 

Gallons in Well I . ' ^ ^ 

^ X RrJL 

Sampling Pump Intake Setting 
(feet below land surface) 

CotorJj ^ ' / 

other (specific ton; OVA; HNU; etc.). 

SAMPUNG DATA/RELD PARAMETERS 

.Odor CX<e)ix\j^.p Appearanca c-l-£»-tJc 
^ 

.Temperature. ZSS" » f ^ ^ 

c 
Specific Conductance, 
umhos/cm ^ x O 

2 ^ Q ^̂  ^ i . s<^ 
pH g . . 4 ^ 

^>*^-tr i g , z ^ ^503 

Sampling Method and Material t > ! ^ ^ - 7 ^ ^ / P ' ^ X < T ^ 

(Constituents Sampled 
J o A - gCTZ.-

TT 

Container Description 
From Lab or G&M 

HO r v ^ 

^ - ^ ^ ^ 

C X -i-otJl -P r T . 

Preservative 

H^^ j 

^ . \ J<r l 

Remarks 1 - - • ^ . 13 . 

7 d-

- ^ 

s r K 

A ^ - ^ ' ^ X n , X > / r ' ^ ' ^ ' ^ -

: A ^ < ^ <" . = - « i Q?-? 

Sampling Personnel XAC> ^ - ( 

WELL CASING VOLUMES 
GALJFT 1 - % ' = 0.077 2" = 0.16 3" = 0.37 4" - 0.6S 

-̂̂ >|̂ " - 0.10 2-V4" = 0.24 3-'A' = 0.50 6 ' - 1.46 



• s 
^•TGERAGHTY 

f<S'MILLER, INC 
Ground-Water Consuitana 

WATER SAMPUNG LOG 

i / e.px:.o 

/ J ^ r X k / r ^ ^ a ^ ^ y ^ EsA . " i - j i i . 

Project/No. . 

Site Location. 

SiteWellNo. ^ ^ - ^ ^ ( V . ^ 

WoaUnBf dig". r , L ^ ^ , 

Page. .of. 

Repltoatahto. \ ^ \ > 

-7; 05 TTme Sampling 
Began 

Date ; 
Tims Sampling 
Completed 

•,0/i^ 

:0:- • - < 

EVACUATION DATA 

Description of Measuring Point (MP) P</g 

Height of MP Above/Betow Land Surface. - 3 ' MPBevatksn. 

Total Sounded Depth of Well Below MP . 

HeW Depth to Water Betow MP. 

Wet Water Column in Well 3 S / ^ ^ 

Gallons per Foot. 

Water-Level Bevation 

Diameter of Casing 
Galtons Pumped/Bailed 
Prior to Sampling - 2 0 

\tG 

Evacuation Mettiod. 

Galtons in Well 7 .̂1C> 
Sampling Pump Intake Setting 
(feet betow land surface) 

Color. g-Cu»^ .Odor. 

SAMPUNG DATA/RELD PARAMETERS 

/ X \ e ^ Appearance sf iU- t "n./-^. .Temperature.. --.7 » F / @ 

Other (specific ton; OVA; HNU; etc.). 

7^14 
Specific Conductance, 
umhos/cm _ _ j U 5 i £ £ . pH IL v r 

/ I . I C t 
^ ^ C 

11. fc 
I ^ 

Sampling Metiwd and Material ^ ' f l ? - - ^ , / * ^ (^-^X*~ ' ^ ^ 
inSz 
JL:J±S. 

^u-ac? 
_ a A A j i 

2rL2.2-
/ " ^ g Q 

IT-S-^ 
12^ 

7 T ^ 

13̂  
I 'T'c-

3fe % • ) " T 
Constituents Sampled 

I/O A. 4 0 ^ 

Containei: Description 
From Lab _^___ or G&M. 

t ' V ^ . i j ^ A * ^ ^ao^P' UL;^.. 

Preservative 

•^<-/'- 52K<;< C^Tt̂ . / / ^ <^4^J (»- . ^ V/f 
- 1 - ^ ^ ^ - /i^ ^ ^ ^ . 2 ! ^ 

Remarks 

Sampling Personnel 

WELL CASING VOLUMES 
GAUFT 1-V4" = 0.077 

1-'/^" » 0.10 
2-
2-'/4' 

0.16 
0.24 

3 ' 
3-%' 

= 0.37 
> 0.50 

0.65 
1.46 



>i^^GERAGHTY 
^r<9T^LLER.INC 

Crmmd-Wanr Cansultaius 
WATER SAMPLING LOG 

Project/Mo. _ 
site Loca'tion 
Site/Well No. 
Weather i 

t/jZ..1gf-& «̂— 7 O i T - ^ O I Page 
A/a^Pa/t. ^ U ^ 

o>^-) 

^ 
^^r 

Rep./FB No. 
Start ( / : € D 

of 

_ Date /X-veAo 
Stop _LLIZ3. 

ETACDATTOW DATA 
Deacription of Measuring Point* (MP) ^oe- - ^:t:u£k. 

- 1 . ' 
1-2..^ O 

Height of MP _ 
Total Depth 
Depth to Water 
Water Coltuin in Well 
Gallons per Foot 
Pump Intake -- '̂ 
Gallons 
pH 
Specific Conductance 
Temperature (°C/°F) 

i'^f-) 

J L ^ c-o 

^ ' H 
x[£. 

MP Elevation 
Water-Level Eiev. 
Casing Diameter* _ 
Evacuation Vol. _ 
Gallons in Well _ 

-2-' 
J~ 

^=^ 
^2A. 

Evacuation Method MlyU2a±L 
U 

Ml£<X^ Color 
other comments 

SAMPLING DATA/FIEIJ) PARAMETERS 
Odor -rl-i-Ar-. • Appearance -rz..^i»:t> 

Specific Conductance (umhos/cm^ i-iX^O 
pHJ^LJf Temp_r2i. _ 
Sampling Material/Method n>/-s£>. R^aH 7/^>oly ^L^r^ 

(°C/°r) 

Constituents 

\7xA 

CONTAINER DESCHIPI'ION 
From Lab or GSM 'V. 

C-Z) i^fO ^X> u ^ ^ 
Preservative 

Remarks 

Sampling Personnel 
J T J 6 /89 

. ^ ^ 

GAUFT l - W > 0.07T 
1 - * * ' - 0.10 

WELL CASiNS VOLUMES 

2" - 0.18 3* - ^ J a * ' - <»^ 
2-V%' m 0.24 3-Vk' - OJO 8" • ' - ^ 



^^•rGERAGHTY 
^ r , y MILLER. INC. 

Croiuid-Waier Consuitana 

WATER SAMPLING LOG 

P r o j e c t / N o . t / i e p c o / o ^ ^ . j - ? Page / of ' 
S i t e L o c a t i o n AJorro/lL, l/a-- ^ 
S i t e / W e l l No. /3 -<S Rep./FB No. , Date ///z^/4'g 
Weather 5'<^*-^ r^Qj S t a r t / f-oo S top ^'Oo 

' / 
EVACOATION DATA 

Description of Measuring Point- (MP) ^f79<r 1."pv^ 
ITeight of MP ^ " X - . ^ ' M P Elevation 
Total Depth S ^ " ^ ^ Water-Level Eiev. -
Depth to Water / ' 2 i . ̂ V Casing Diameter "Z * 
Water Coltimn in Well ?/• 3"^ Evacuation Vol. 35" 
Gallons per Foot - /^ Gallons in Well /A V 
Pump Intake "̂ fJtxAOf 1*** Evacuation Method / i , . R i * * . , ! P ' ' ^ ^•^'^ 

^ * * ^ ' i ^ s L . to a.^ Ga l lons '-'*^ ' ^ S s L . A9 a.e 7 r 
pH <it^ /̂ <-fo //•*/->- //-g^ 
S p e c i f i c Conductance I'ioa i iS 'o /icO / /^Q 
Tempera tu re (°C/°F) / '^ nr> i5 / ^ /"^ 

Ui^ r J * r ^ 

SAMPLING DATA/FIEU3 PARAMETERS 
Color f^ — Odor A/A Appearance rAoA 
Other Comments 

S p e c i f i c Conductance (\mhos/cm) n f O 
pH il-o Temp /-^ (°C/°F) 
sampling Material/Method T : ^ ^ ^ /?^/7. • 

CONTAINER DESCRIPTION 
Constituents From Lab ^X or G & M Preservative 
/»tejZS^ r o Q >̂ .̂  J J U - O L : ^ / / A 

^ 7 ^ / ^ c*.̂ -̂ - . 

Remarks 

Sampling Personnel X~/P-
JTJ 6/89 

WOJ. CASMQ VOLUMES 
GALJFT 1-«i* - 0.077 T > a i 8 3* - 0 J 7 * ' - 0.M 

\ ' ' ^ ' - 0.10 2-Vk' - OJA W - 0.60 8* • >-<• 



9S. 
AmrGERAGKYY 

f<S? MILLER, INC. 
Ground- Water Consultants 

m 

WATER SAMPLING LOG 

Project/No. . 

Site Lucatton. 

l 7 j i ^ K u : ^ / o r ^ - ^ Page. .of. 

V ^ ^ ; „ ^ (7, 
Sita/WeUNo. 

Weather 

mu-K 
^ u , ^ ^ 32L 

CoeiBdl 
ReplicataNo. . 
Time Sampling 

X' 

, / 

Description of Measuring Point (MP) 

Height of MP Above/Betow Land Surface ^ - 3 

Total Sounded Deptii of Well Below MP 1 0 ' "^O 

Held Depth to Water Below MP _ _ ^ L . ! ^ i _ _ 

Wet Water Column in Well ^ . h ^ 

Galtons per Foot ' 1 ^ 

Gallons in Well ' ^ ^ 

EVACUATION DATA 

Date _ 
Time Sampling' . 
Completed ___ iZi .£ l2_ 

MP Bevation. 

Water-Level Bevation 

Diameter of Casing 
Galtons Pumped/Bailed 
Prior to Sampling sxAi 

Sampling Pump Intake Setting 
(feet below land surface) / 

Evacuation MettTod P'>^ d"-^ 

rr^Lt- /?/k. Odor. 

Ottier (specific ton; OVA; HNU; etc.). 

SAMPUNG DATA/RELD PARAMETERS 

Appearance T ' C A X U X P Temperattire Z'? " F ^ 

Specific Conductance, 
umhos/cm 

- ^ 
5 C . Pl̂  r 

pH. 

Sampling Method and Material AV^? R/t-i (/f>.l j . 2 

Constituents Sampled 
Container Description 

From Lab ^ or G&M _ 

J . 1^ 
Preservative 

Remarks 

Sampling Personnel X L 

GALJFT 
WELL CASING VOLUMES 

i -y«" 
1-'A-

0.077 
0.10 

2 ' 
2-'A' 

0.16 
0.24 

3" 
3-'A-

0.37 
0.50 

4" 
6-

0.65 
1.48 



M-i^rH-i^ -X-^'^X^^^^^l . 1 ^ , z^^;^i ̂  ^ S X X ^Xit:J- "t ̂  / ̂  ) N«:.Nv-^/;T=^^fe>¥^. 

-̂ v̂ 4.̂ r**̂ î j >./̂ "*/"r .̂̂  y{r''xx^xx^rX^ x::: ^^t\ '̂  ' 4 ̂'^ 
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AmrtsESAGKrr 
Sf^mAlUEELlNC. 'attr CtuatUtana 

WATER SAMPLING LOG 

P r o j e c t / N o . 
S i t e . Locat ion- _ 
S i t e / W e l l . No. _ 
Weather- .LajLiSSi 

J ^ 
Page _\ ofr . 

A 3 ^ Repi/FB No. '— 
. Start-uaiiiSL 

_ Date •g>-fe-'̂ l 
S top vt'.'^ 

EVACUATION DATA 

Description of:Measuring- Point (MP) T^y 7." fr'i/f^ 
HaightrotME' 
Total.Depth f(i ' 

MP'Elevation 

D e p t h : t o i W a t e r - / 2 , ^ S l ' 

Waterr Column:, in:: Well 
G a l l o n s r p e r - F o o t -
Pump: Intake.-
Gal lons 
pH 
S p e c i f i c . Conductance 
Temperature ( ° c / ° r ) 

6 ^ X 
.!£_ 

Waterri-Level E i e v . 
Casing- D i a m e t e r _ 
EvacJ ia t ion V o l . __ 
G a l l o n s i n w e l l 

3^W 
2nj^£_ 

Evacua t ion Method 

n,(a 

JJL. 

J2i±. 

-2.4 

/ 9 / g 

3 3 

Li-LC7 

Ca\arr~7f»tAAS 
Other Comments 

SAMPLING DATA/FTT7.TI PARAMETERS 
s e a r a n c e 

AMPUNG DATA/FTECD PARA 
Odor >tA.iy • ^ j ' ^ ^ Atmt <Z^eA^*f 

Specific Conductance (umhos/cm)_ 
pH Temp_ 
Sampling Material/Method ^icy.^llCo W>.'̂ o.r <̂  '*f*'̂Y ' ^ ^ ^ 

(°C/°F) 

C o n s t i t u e n t s 

^ ' ^ • ^ X r r ^tnulePo. 

CONTAINER DESClLLi^riON 
From Lab X o r GSM 

l A \ti.r iL&iSL, 
1 \ ^ - t ^ ^ c^^X^K 

1 ^WfiT -^mlsoir 

P r e s e r v a t i v e 

fvr 

jVk£lhL 
M N O ; 

Remarlcs 

Samoling Personne l 
-pj-T f / f lQ 

GALJFT 

^A-n 

1-W > OJOT 
1-Vk* . 0.10 

^ i?n 
WELL CASMQ VOLUMES 

2- . 0 . 1 8 3- - 0 J 7 
2-Vk- - 0.24 3.V%' - 0.50 

4* . 0 J 5 
6* B 1 . ^ 



'Sfe .̂ 
i^TGERAGHTT ^^^i X 

^f<9"MILLER.INC 

WATER SAMPLING L O G : 

Project/No. r :^ , ^ \^.M.lc. ̂ <A^<a^-^.ft<r Page _L_of J 
Site-Location K̂ A-fi>l/.̂  i ) ^ ^ 
Site/Well-No. uHAju-'a.l Rep./FB No. Date 3 ' -<^- X 
Weather c-a»X. 6 Q S start- :z\ ' \ ^ Stop S.za 

EVACDATTON DATA 
Description- of: Measuring Point (MP) -tt^ ̂  ^̂ ' f ̂ C 
Height of-MP - o-sa MP Elevation 
Total Depth I ' \ ^ ^ Water-Level-Eiev. 
Depth to W a t e r - ^ Casing Diameterr. 
Water-Column: in.Well- \o.sa. Evacuation Vol.. ^ r?^ 
Gallons, per- Foot ^. it. Gallons in Well \.v 
Pump Intake Evacuation Method 
Gallons J;̂"-̂  -7- _S ^ _ £ _ 
pH ^-fto ^^-'g'^ A.>? ^ . - s f T ^ . s y 
Specific conductance "̂ rCQ = ^ ^ < -ygg ?-3:r %3ft 
Temperature ̂ / ° r ) ^4,f W.fS W,5̂  .1^3. McS 

SAMPLING DATA/EIELD PARAMETERS 

Other Comments 

SAMPLING DATA/EIELD PARAMETERS . 
Color 7?Agt<̂ ^ Odor x/g/v«- Appeaorance g/a>e/'î'y 

Specific Conductance, (umhos/cm) _^©__ ^ 9 9 ^ '7<^X '7 fO 
^ Y L A J ^ '̂̂ "^ /̂ '̂ ^ ^^^ TemD/^>g / ^ , X /iJ,-5 /<4,l (°C/°F) 
Sampiing Material/Method \ 

CONTAINER DESCRlJ^l'lON 
Constituents From Lab U or G&M Preservative 

A':^X J i J ^ LJitti riu.lftff —iMzi 

i ^ l ^ . ^ -^ .» , .-w.^^Oo 1 K--H,.r . w i U , r / V * 0 l 4 

'A^^ '^O^ ! i lasil .^yj^Ai^^r H N O ^ 

Sampling Personnel 
-rm-r < : / 0 Q 

GALJFT 

jTAn 

1-V»' > 0JI7T 
1-^*' - 0.10 

l̂ ^Ff̂  

WELL CASINQ VOLUMES 
r . 0 . 1 8 3* - 0 J 7 
2-Vk' m 0.24 3.%* - 0.50 

* ' mOJBS 
6* • t .M 

file:///o.sa


AmrGERAGKYY 
: ^ < ^ = M I L L E R - 1 N C 

Water Consuitana 

WATER: SAMPLING LOG 

P r o j e c t / N o . /-'-^ ^ HfuSl^ u..ji^^r^^.O^ Page of 
Site Location 
Site/Well No. 
Weather 

Rep./FB No. ——' 
Start n \ 4 ^ 

__ Date ^-4-T^ 
Stop- Z - ' . } ^ 

• 

EVACUATION DATA 
Description of Measuring point (MP) " " ^ ^ Z'' ̂ UCL 

- P.^ Height of MP 
Total- Depth _ 
Depth- to Water «̂ -'̂ ^ 

^3L 

waterr column i n W e l l J 3 a l 2 . 
Gal lons p e r Foot ' e>.\L. 
Pump- I n t a k e 
Gal lons 
pH 
S p e c i f i c Conductance 
Temperature ^ a / ° F ) 

MP E l e v a t i o n 
W a t e r - L e v e l E i e v . 
CsLsing Diameter- _ 
E v a c u a t i o n V o l . 
G a l l o n s i n WelJ^ £14 

Evacuation Method 
J2Q. 

Ife'C 

lafD 

2£ ^a. 

c o l o r / ^ ;^MJi 
SAMPLING DATA/FIELD PARAMhTEHS 

Odor A^"^^ Appearance 
O the r Comments ^*^^^^ jtCyAr- A M O A ^ 

^ ^ > ^ i ^ 

Specific conductance (umhos/cm̂  H^J^ 
n E ? , ^ ^ X l ;̂ ,37 ^.43 Temp /^>^ 
Sampling Material/Method 

7<2P<i? nt^^p 0 2 ^ 
/srn /Sr,o 

Constituents 
CONTAINER DESCRIPl'lON 
From Lab V or G&M 

^ ^ S " . -^ - r ^ Q <:vz..̂ -A \ ^:.^r ^Ut<L 
<^^^.<'- - ^ o C^v^Ycfi» 

'AA^-feCl J SitsiL. 
• ^ 

\jiisSi_ 

P r e s e r v a t i v e 
Mk-
Mo. 
N^Of̂  
^^OM 
VANfV 

Remarks _ 

Sampling 
JTJ 6/89 

fK 
P e r s o n n e l 

GALJFT 

- j : . ; - i C o i f •'• v-*-̂  

^ 6 «a3 *>o6 .Tc> 

<SU C..3A :2o\ t . c i g 

'^ -400 - i ' .ov 

w a j . c A s m a VOLUMES 
1-W . 0JJ77 r . 0.18 3-
\.Vt' m 0.10 2-Vfc' - 0 J 4 3.\** 

- rn^q^ 

. 0 J 7 
- 0 . 5 0 

^VC^ 

4 ' . 0 . 8 5 
6* - t>8 

file:///jiisSi_


t 

i ^TGERAGHTY 
^ r ( ^ ^ M I L L E R . I N C 

^WaterConsuUana 

WATER SAMPLING LOG 
V 
Project/No. '̂•-.̂. ̂ r̂M̂ t̂ 'lr /iv̂ craS'?-.ô ~ Page Ĵ  of, 

Site - I p c a t i o n _ 5 ^ 
Site/Well No. \MJU)-'^ Rep./FB No. • Date -r^.-^-'̂ Lf 
Weather^_i,a2L-5^i start s:gS Stop .•=;tS> 

EVACUATION' - DATA 

Description of Measuring Point (MP) - m ^ , ^ ?̂... ̂ l/C-

Heightof-MP _ i _ ^ A ^ MP Elevation 
Total Depth l*^ Water-Level Eiev. 
Depth- to- Water- Ĉ .'SC Casing Diameter ^Z'^ 
Water-Column in Well 5?-14 Evacuation-Vol. "S-'̂ lQ C4»^ 
Gallons - per- Foot <̂. V(̂  Gallons - in Well v,''!V> 
Pump- Intake Evacuation Method i^JgJ) 
Gallons t h i ' I '-T- 7 4-
pH ^i^g? (j>/^g> k i l l ^'"^^ ^ t * ? ^ 

s p e c i f i c conductance / t : ^ ^ fOTQ 9 ^ ff^•o n<iO 
Temperature (°C/°F) iQi) i M H . ' P /M*/ N , & -

^ f i ^ SAMPLING DATA/FIELD PARAMETERS 
1!Ĵ  Color //•̂ AA-'f Odor M t̂p̂ -a-kA-J-̂ ^ Appearance ^h l^ f 0 
^ Other Comments 

.qpeeifie conductance (umhos/cm> 7*)X Qfro ' 7 ^ ' 1 ^ - ^ 
pHjLZ^ /ii7'i ^>6^ (^^g^ Temp/^i£ ' / J 2 ^ . z^,:^ /^. / f°C/°rr 
Sampling Material/Method 

CONTAINER DESCKIPI'ION 
Const i tuents From Lab V or GSM Preserva t ive 

4 . ^ ^ BNi^ \ \Ttfir ....U^ ->L^ N ^ 
't ^ ^ X S A -̂teJ) ..,,...\(\> \ \:^.r c^^^ r ^ » ^ N ^ O ^ 

4 p . <̂ ^ .STB.^ ^ ^ . ^ r r ( X 1 Lvi;j£ .....bo.Y dl.<C, f V ' . ^ j r l 

iMfiijU ! liisil ^ ^ r . r ,^W^ H'^j 

PiaTsa-rics 

.<?amT3linc P e r s o n n e l ^ / V ^ ^ ^ ^ 
-rrp-r C / Q Q 

WELL CASme VOLUMES 

GALJFT 1-V4- - OJTT r . 0.18 3* - 0 J 7 
1.\«' . 0.10 2-Vk* m 0.24 . 3-V%* - 0.50 

4- .0^65 
«• m 1.48 

file:///Ttfir


^ • T G E R A G m r 
^ r & M I L L E R : I N C 

W/ 
_ /r%-

Water ContuUana V/; <-

WATER SAMPLING: LOG 
P r o j e c t / N o . /".••̂ . .S^NUr^fc ) vx^.'^^^^r^.a^r Page _ i _ of_-_V 
S i t e L o c a t i o n Ms^t<<- vJA- ^ 
S i t e / W e l l No. \AAu>-gir^ Rep./FB No. ^ _ „ . , : _ _ _ Date ^ " ^ ' M j ^ , 
Weather ĉ aHC *yY^ Star t^ / ^ f ^ S T s t o p / / « o ^ 

EVACUATION DATA 
D e s c r i p t i o n of M e a s u r i n g - P o i n t (MP) "T**^ -z," i? \ ; 
Height o f MP •-o.-^*=r MP"Eleva t ion 
T o t a l Depth l-^t^' W a t e r - L e v e l E i e v . 
Depth t o Water- 4.'g!=\' c a s i n g - D i a m e t e r 
Water Column i n - W e l l i<^-lS E v a c u a t i o n V o l . '^^'^ aJl 
Gal lons p e r F o o t Q.iQ-^ G a l l o n s i n Wel l i• feS 
Pump I n t a k e Evacua t ion Method 
Gal lons rg*:-t- A ^ ^'<^ ^ ' 5 ^ 6 tO 
pH ^/<^r hA*^ (rtSt^ 6 . a i a.4<i 
S p e c i f i c Conductance ^/d? JfaO i*O0 J A O T&C7 
Temperature/(°cf7PF) / ^ . i fCff.O I(P.<X l i t n f t i ^ 

j ^ SAMPLING DATA/FIEIJ3 PARAMETERS ^ ' 
c o l o r . ^ y u / " / * ^ Odor ju.â >*̂  MTSujtSt Appearsuice ^(iAetattA^ 
Other Comments •__ • 

S p e c i f i c Conductance (umhos/cm^ t^f^ q o s ^ aO<f j j ^ ^ 
pK/ffS^ (p>^2 C,^^ A.^5 Temp/7 ,3 H ^ /<S> l t d . © ^ ° F ) 
Sampiing M a t e r i a l / M e t h o d • 

CONTAINER DESCKlPi'lON 
C o n s t i t u e n t s From Lab t X o r GSM 

/:7/7i6> / ^ g g Aujuttt^ /<i^ IfXCc. y/M t̂fifeJ 

Preservat ive 

AZ-c/vr-

Nl^t*-
A/jkPf^ 

NJ^o^ 

^ • -

^ ^ 

V'i 
* /* -

-Sampiing P e r s o n n e l ^ - X C ) - V:>.C' r^ 
JTJ 6/89 

WOL CASINQ VOLUMES 
GALJFT 1-%' . 0 J 7 7 2* . 0.18 3* . 0 J 7 4* > 0.6S 

\'Vi' m 0.10 Z-V** - 0.24 3-^** • OJO 6* - »-*• 



^VGERAGHTY 
.^i5?T^LLER.lNC. 

.Water Considtana 
WATER SAMPLING LOG 

Project/No. r;t̂  ^ W ^ ^ C / ,^A!l^r ie^O.^ 
Site-Location N U X J I C KIA- ^ 
Site/Well No. v̂ vAMj-:>̂ î  
Weather . ̂ Ĉ e:7̂ ĉ; 

Rep./FB No. 
start 

Page of 

Date •g>-^-'^^ 

Stop 

EVACUATION DATA 
Description of Measuring- Point (MP) 
Height of MP 
Total Depth _ 

^ 

^¥- z.** mjc 

Deptlrr to w a t e r 'J^-SC _2i 1^. 
Waterr column in Well. _ 2 2 i ^ 
Gallons;per Foot Q-U-̂  
Ptamp-Intake Evacuation Method 
Gallons 
pH 
Specific conductance 
Temperature (f*^°F) 

MP Elevation 
Water-Level. Eiev. 
Casing Diameter-^ 
Evacuation Vol. v?r. ̂ i? 
Gallons in Well, ^̂ ĝt 

J^^-t-^ 

f C ^ 
/<93«' 

5-

U-̂ ^ 
nab 

i£L 

2i9,o ^ ^ ^ 

color CP̂ T̂I .t&&i-

Other Comments 

SAMPLING DATA/FIELD PARAMETERS 
. Odor K \ ^ O Appearance ( \ a ^ 

Specific Conductance (umhos/cm) S*^^ 
pH/gAO /̂A:g''> /̂ .;<̂  9.g7 Temp/9>y 
Sampling Material/Method 

/y.g> (°c/°F) 

Constituents 

^•^•-^. ^ ^ , ^ i . . 0 ^ 

CONTAINER DESCRIPTION 
From Lab__k^ or GSM 

/ < C 5 - U r^^^ ^,>.^./A \ -̂-M'.T /tA /̂JocT X . 

lUl>.»r.^< I- {:--̂ s AJoas- d)U.g 

P r e s e r v a t i v e 
m 

M. 
A/aOH 
A/.QH 
4=0^10?. 

Remarks 

Sampling P e r s o n n e l 
-rn'-r c/HQ 

GALJFT 

^ A O 

1-V4* - OilTT 
t-V** . 0.10 

^ V f ^ 

r . 0 . 1 8 3 - - 0 J 7 
2-\*- - 0.24 3-Mr» - 0.80 

4- . 0 . 6 5 
6* - \A» 



AmrGERAGKYY 
SW^imJLER.lNC. 

Water Consuiiana 

WATER S A M P L I N G L O G 

Site Location ' r̂ â̂ Jfc K ) ^ 
Site/Well No. <^v^^~ \ Rep./FB No. . i m z 
W e a t h e r - , ^ start /.̂ <̂g>g>M 

^ ^ ''.X'X 

Project/No. / ^ l y j-r KU^(f<7 u^Aas-^^.oC^ Page (• of- \ 

.̂ Date -̂  - S ~ \ ( 
Stop 2I®6i»A.. 

EVACDATIOM DATA 
Description of Measuring Point: (MP) -f^s^ j>-f̂ t.* g>uc 

- o.:r6 Height of MP 
Total Depth _ 
Depth to Water ^. g T 

_LS-
MP"Elevation 
Water-Level Eiev. 
Casing Diameter 
Evacuation Vol. ^^^ t 
Gallons in Well / • . ^ 3 

Water-Coltimn i n Well ° l - 4 a 
GeOlons p e r Foo t i3t/< 
Pump • I n t a k e ^ ' Evacua t ion Method '^e^d.aJl 
Ga l lons :S^^__ a -^ A <=\ 

Specific Conductance 
Temperature U°C^°F) 

SOob •566D 

SAMPLING DATA/FIELD PARAMETERS 
Color ^ ^ (^^Y °*^°^ ,^:Av :̂g.xagr Appearance 
Other Comments 

Specific conductance (umhos/cm)ii£££_ '^tlXo S'4o<o 4f*^ 
pH_^£? ^.^^ 7^/2. "7^^^ Temp_L!ii3' Ẑ '"? /4,-a- /t/,y (°C/°F) 
Sampling Material/Method 

Constituents 

? Fir; r ^ / a h - 1 C*^AJ* <>P 

CONTAINER DESCRIPTION 
From Lab X o r GSM 

" « M u A n a 

P r e s e r v a t i v e 
MA. ^* 

_^/^0£. 
A//©M_ 

>t/A/0^ ' ^ " 

— — 1 — ' " • — ' ' " — ' J • • ' ^ ^ * ' 

Samniina P e r s o n n e l 
-rrrt-r c / 0 Q 

GALJFT 1-W . 0.077 
1.\*' . 0.10 

r . 0 . 1 8 3 ' - 0 J 7 
2-Vk' - 0.24 V W m 0 8 0 

4- . 0 . 6 8 
6*> t.48 



AmrGERAGKYY 
SW&mUJER.lNC. 

•Waiar Constttiana 

WATER SAMPLING LOG 

Project/No. C-.^. ^ N̂ fClk. /w&^s^.r\< 
Site Location 
Site/Well No. 
Weather ^>^ 

^i>.Ul^ v/A. 
Page .Of J ^ 

Rep./FB No. "^pg -
S t a r t 4-<g> 

_ Date ' ^ -^ - 'W 
Stop 4 . ^ 

EVACUATION DATA 
D e s c r i p t i o n of. Measur ing PodLnt (MP) 
Height of MP ^ ^ ^ g 
T o t a l Depth l."^ 

'TQF â  7/ yvy. 
-on _ 

Depth to waterr /Itt^'T-
Water Column.-in: Well..^^.^S, 
Gallons per Foot- oJhi 
Pump Intake —• 
Gallons 
pH 
Specific Conductance 

MP Elevatio 
Water-Level Eiev. 
Casing Diameter S.\v̂  
Evacuation Vol. A-W ( 
Gallons- in Well \.'S>̂  

Evacuation Method 

J5iL_ 2. 
^ - • ' A J I 

Temperature ( °C/°F) 

MJL 
±. 
122. J z , ^ J iM. 

2as£ 

color ^ / ^ i sL 
other Comments 

SAMPLING DATA/FIELD PARAMETERS 

O d o r ^ \ ^ ^ ^ L o ^ i ^ A p p e a r a n c e •-A C / 9 0 h 
^ 

S p e c i f i c c o n d u c t a n c e (umhos/cm) l 7 o ^ 
DH fr,ib1 c m . L n i 6i73 Temp /S',1 /r>-a. 

2-2^0 2 2 £ £ 

sampling M a t e r i a l / M e t h o d X>.:e>^V^.^ ^>g^".u^ V ^ ^ T̂»po 

C o n s t i t u e n t s 

1 3 ^ X 'f ih-l C'rAMiit^ 

^ / 2 i (D / ^ ^ g OtA-***^ 

rAehJ^ 

CONTAINER DESCRIP'JION 
From Lab c ^ o r GSM 

' I 

/ ^ 
/ J t * . 

Preservative 

/^^^« 
NA^f* 
A//i©M 
/ V A / O ? 

c^*«^ 
t / \ 

a«i 
^ t t 

Remarks 

Sampling Personnel 
JTJ 6/89 

r - A , n ^ -V < .̂ 

GALJFT 1.«i- > 0JJ7T 
1.V** > 0.10 

WELL CASMQ VOLUMES 
r . a i 6 3 - - 0 J 7 4- • 0 J 5 
2-Vk' - 0JC4 3.%%* - OJO 6 ' - «.M 
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^•^GERAGHTY 
(S? MILLER, INC. 

Environmental Services . . , - - . - . - » M > > > m •>.i,<i« • ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPalK AAfr"? M X ^ O O Z L O O ^ 

& - ^ ^ 

^ ' ' 

Page. .of_ i 
Site Ijocation / ^ o r Q > \ K . vJ\rai"^Nj\CK 

Site/Well No. fAXJ^- f 

Weather AOfTtC ^ > > « ^ ^ 

Coded/ 
Replicate No. 
Time Sampling / . . . , ~. 
Began H - i S * 

EVACUATION DATA 

Time Sampling ^ » ^ ^ 
Completed " ' ^ 

Description of Measuring Point (MP) T n p o ^ C A ^ l o a 

Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Hfild .^-"^ Depth to Water Below MP, 

Wet ^ ^ Water Column in Well. 

Gallons per Foot. 

. t t . 

r6> 

MP Elevation 

Water-Level Elevation. 

/ / 
Diameter of Casing. 
Gallons Pumped/Bailed ^ / o ^ * . 
Prior to Sampling j . c f t / J . O O 

Gallons in Well 1»<>^ 

Evacuation MPthnri C^^'SpoStf^V^ V><VlW^ jOg%«A S > ^ r W 

Sampling Pump Intake Setting 
(feet below land surface) 

Color. ^F^ 

SAMPLING DATA/FIELD PARAMETERS 

. Odor_Ci»LJILc Appearannfi "^3 f b i' cl 

Other (specific ion; OVA; HNU; etc.). 

.Temperature. 13 of^D 

specific Conductance, 
umhos/cm L3oo .pH. <.a:s 
Sampling Method and Material Alcnn^aVaXc \7^t\'.^#fj Mg'^ ^A r̂'̂ 3̂<:̂  

Constituents Sampled 
Container Description 

From Lab >( nr G&M _ 

B A J A e 5 7 O 
'RCR^ iA€T.,b «<5io h 
"To-kl 
F r f t 

C/O 
CKO 

3 3 S . 3 
•JTo 

.(1) gjLK. fii 
1̂ ") jgjJk yi2^,i£fct<. 

Remarks 

Sampling Personnel A i r^ <Ki<Jî a/<r\ ^ "BriauJ J^^s^^efA 

Preservative 

\KcQ-

UJJO: 
U«k(3H 
Me^OH-

1 

WELL CASING VOLUMES 
GAL./FT. ^•Vi" = 0.06 2" = 016 3^ = 0.37. 4" = 0.65 

I-V2" = 0.09 2-V2" = 0.26 , 3-y2" = 0.50 6" = 1.47 

G&M R3rm 12 6-86 Southprnt 89-1473 

file:///KcQ
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>̂  •''GERAGHTY 
^ & MILLER, INC. 
Environmental Services , . , « ^ ^ - « #«>•>*«• •k.i.M , ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPalK M&'P M ' ^ O O Z I - O Q ^ 

XMif 

Page. .of. 

Site Location 

Site/Well Nn /SAW - ^ fl 

Weather ^ O I T ^ 1^ *=*^ 

Coded/ 
Replicate No. 
Time Sampling , , t-m. 
Began _ Z _ J L l ^ 

D a t e _ 2 - h ^ ! _ _ 
Time Sampling c r ' / ^ J ^ 
Completed ^ • Q ^ 

EVACUATION DATA 

Description of Measuring Point (MP) T n p o ^ Qa^' \oa 

SI.S 

Height of MP Above/Below Land Surface _ 

Total Sounded Depth of Well Below MP 

Hfild ^--^^ Depth to Water Below MP 1"7. 6 o 

Wet ^ ' ^ Water Column in Well 33.11 Z 

Gallons per Foot • i t» 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
Gallons Pumped/Bailed , * ^ _ 
Prior to Sampling *• ^ « < - J 

Gallons in Well S . *// 

Evacuation Mfithnri (Al\y»3.J?^^ bocxWr ^ »Jl^Ja p a k i A T ^ M A 

Sampling Pump Intake Setting 
(feet below land surface) 

Color. < \ g » y 

SAMPLING DATA/FIELD PARAMETERS 

. Odor Appearancfi r Vea f Temperature 1 ^ ' 5 op/^Qy 

Other (specific ion; OVA: HNU; etc.) 

Specific Conductance, 
umhos/cm TPo -pH. <.?<? 

Sampling Method and Material Atg.no^a\o\<' Vr\o.i^ffj uc^ j s;A-nMc\ 

Constituents Sampled 
Container Description 

From Lab >C nr G&M . 

Q,^J A Q^TQ 

r r g e i g-AO 

CO gjlav. { L W £ ^ 

Remarks 

Preservative 

14 cg-

UlJO: 
^Ji^OM 

/O&Ol t-

Sampiing Personnel A l h o.^JrJu/xy' ^ "BriajJ ^<^<^afc^ 

GAL./FT. •- 'A" 
1-Vj" 

= 0.06 
= 0.09 

WELL CASING VOLUMES 

' 2 " ' ' = 0.1"6 3" •• 
: 2-1/2" = 0.26 . 3-V2" 

= 0.37 
= 0.50 

• 4 " = 0.65 
. 6 " = 1.47 

i ' 

j t i M Fcrr^ '2 6-S6 Southpnnt 89-1473 



^•r'GERAGHTY 
^& MILLER, INC. 
Environmental Services , , , - — — - , ««...*«• •>.IM , ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPalK MS-'P AAT^Iop 5-7.00'=^ Page. 

Site Location 

Site/Well ^r, M W J - ^ 

>->arQa\Kj Ulr^'^ONCX 

Weather ^^t^r^ . j S T 

Coded/ 
Replicate No. _ 
Time Sampling 
Began 

t -H- ' ty 

.of_L 

^ : ( S 

Date 
Time Sampling o * . r 
Completed * •^ ' ^ 

EVACUATION DATA 

Description of Measunng Point (MP) "Top o ^ Q.a^'ioo 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP l l - " ' 

Hfild ^ - ' ^ Depth to Water Below MP ** ^ P 

Water Column in Well. 

Gallons per Foot. 

Gallons in Well. 

Wet 7.r3 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
Gallons Pumped/Bailed 
Prior to Sampling 3'C.i l h . 1 ^ 

• iU 

l-lo 
Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method <k%\̂ %%.*U*. t ,^V<r . uc io ^ r i K a ^ 

SAMPLING DATA/FIELD PARAMETERS 

Appearancfi SL« ToOhlty- ' Tempfirature 1 3 o p i ^ y Cnlnr L^.Q-f^ f .Odor_ 

Other (specific ion; OVA: HNU; etc.) 

Soecitic Conductance. ^ / Q * 
umhos/cm J O J O pH ^-O** 

Sampling Method and Material Av<^r.n^ct\o\f V^,o.',Vf^ ^.ifuj g,A-r't̂ J'=^ 

Constituents Sampled 

voc ' s 80Q0 
QAJ A s a i Q 
'RCR^ jA€r-.b «oio /-'fvo 
Ta-kl 
Free 

CAJ 

C/O 

33 S. 3 

Remarks 

Container Description 
From Lab >( nr G&M _ 

(p ibJX <^m>^ 

Preservative 

lAcS-

^ l J o • . 
W C K O H 

/ O & O l ^ -

Sampiing Personnel A l I'T <^̂ Ĵ ;̂ ;u/yn . ^ri<ioJ ^fyjjc^f £L 

GAL./FT. I -V4" 

' 1 - V 2 " 

WELL CASING VOLU_MES.v 
0.66-• ^ 2'*" •• :=i-0.16 ' 3'" 
0.09- • 2-72" = 0.26 3-'/2" 

= 0.37 
= 0.50 

4" 
6" 

0.65 
1.47 

« I , 
j i M Form '.2 6 36 Southpnnt 89-1473 
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AmrGERAGKYY 
(̂S? MILLER. INC. 
Environmental Services . . , - - . — - , M . B . M I ,m.,^ • #-»« 

WATER SAMPLING LOG 
Project/No. NorPo lK AA&"P AAtjOp 5-7.0O«=^ 

/> %. 

Page. 

Site Location 

SiteA/Vell Nn A \ U i - W 

Weather < ^ i f ^ ^ 9 f ^ 

N ^ o r Q > \ K ^ O'lrok "io\CK 

Coded/ 
Replicate No. 

Time Sampling . , . . 
Began H ' O ^ 

? - ( ' ^ Date 

Time Sampling i i * . , . 
Completed " - < ^ 

EVACUATION DATA 

Description of Measunng Point (MP) " T o p o ^ Q g i ' i o a 

7.15 

Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Hfild ^^-'"^ Depth to Water Below MP 

Wet ^ Water Column in Well 6 . ^ ^ 

Gallons per Foot • ' ^ 

Gallons in Well \ ' ^ f 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
I I 

Gallons Pumped/Bailed 
Prior to Sampling ^̂ *̂  ,^.os. 

Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method do^qjgUt W>KxW^o^^^s>W\^^^ 

DnlnrMgJL. fe-rc f .Odor_ 

SAMPLING DATA/FIELD PARAMETERS 

. Appearance_Tcj| 

Other (specific ion: OVA; HNU: etc.) 

.Temperature |5".S .oFPC 

Specific Conductance 
umhos/cm n%o -pH. 6A\ 

Sampling Method and Matenal A l ' ^no^a \o \« ' V̂ ĝ»•̂ .")>f ^ yicvj 'g.-Vr ' '^" ' 

Constituents Sampled 

M C Q ^ S 8 0 Q 0 

Container Description 
From Lab VC nr G&M _ 

Q^j A 

'RCR^ 
To-kl 
F r e t 

9 3 7 0 
v\rr-.b «<3io h i 7 o 
C/O 

C/O 

3 3 5 . 3 

f ^ A a X ^ i U i i;nA 

.CO faU. aWLc 

Remarks 

Preservative 

MdL 

^lJo•. 
MokOt-l 

/OcOl l -

Sampling Pfirsnnnfil 'Al \-T <xjj 1^ u/><^ j ^ r i a j j ^^ f^ j ja fp f 

GAL./F*-. 
1 

^ ' -^—I - r > . 
• -. I . 

.-'T-Vi'-' = 0.06 . ., 
. 1-i/i- = 0.09- . 

.... 

WELL BASING VOLUMES 

. 2"* -.=^'0.16 3" 
2-W[ = 0.26 - , - .: i-W-

• • ' 

= 0.37- " 
= 0^0. . 

> - » . - d " 

6" 

• • 

=•0.65 
='f.47 . 

3i.M Form ;2 6-36 Soutfionnt 89-1473 



^•^GERAGHTY 
(̂S? MILLER, INC. 
Environmental Services 

WATER SAMPLING LOG 
Project/No NorPa lK A A & ' P AAXJOO S T - O O ^ 

O^ 

Page. I_ofi 
Site Location N ^ o r Q a \ K U\r<^"'\K)\<X 

Site/Well Nn AA-VXI- f^ 

Weather S«r»V;^ g g * ' ^ 

Coded/' -vVKz-^S /v \ f . 
Replicate No. fA<M " / S A A ^ J > . 1 '̂i-Vi 
Time Sampling - . . ._ 
Began i t • ^ Q 

Date 

Time Sampling i | « r > . 
Completed ii'=»^ 

EVACUATION DATA 

Description of Measuring Point (MP) T r i p o ^ Q.<^^'\oa 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP 1 ^ ' 1 

Hfild ^ - " ^ Depth to Water Below MP " ' ^ ^ 

Wet X ^ Water Column m Well 

Gallons per Foot, 

^•7r 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 

Gallons Pumped/Bailed 
Prior to Sampling ^.70 

'Ifp 

Gallons in Well <0 » ^ 2 . 

Evacuation Method A ^ p o > * L < g - \s«kXu ^ #Jg t *> l 4 r i u * y 

Sampling Pump Intake Setting 
(feet below land surface) 

rnlnr ^ 4 . 6 - r < y Odor_ 

SAMPLING DATA/FIELD PARAMETERS 

Appearance S^« T t i t \ ' i 6 Tfimppratnrfi _ _ l _ L i J j _ ° F ^ ) 

Other (specific ion; OVA: HNU; etc.) 

Soecific Conductance t Q f \ r \ 
umhos/cm I " O " -pH. 4 . ^ ^ 

Sampling Method and Material X<^^ns .<^Xp \>.<\,\t^ ^ i^Kr^j'^A-rvAOcA 

Constituents Sampled 
Container Description 

From Lab ">< or G&M _ 

Q N J A 

"RcRfV 
To-Ui 

F r r e 

A£T. 
CAJ 

C/O 

eP7o 
..b «o io ' ' ' ' f7o 

•23 S. 3 , CO (aL>v. o l 
j^-) iX-dj^xX^JUL 

Remarks 

Preservative 

t4cg-

WAJb. 
W«>OM 

Me^Ol 1-

Sampiing Personnel A I X - e K t ^ t J o f<^ ^ ^ r i » > j AJfvjOg(>>jf 

.06 
i-y2"- fc 0.09 

GAL./FT. 
i ...WELL CASING VOLUMES 

,V-V4"- =0.06 2" = 0.16 • . . 3" =-0.37 
2-V2" = 0.26 • * •3-V2" = 0.50 

4" =,.0.65 
5" = 1.47 

'.iM Forr^ '2 6-36 Souttiprint 89-1473 



^•^GERAGHTY 
^ & MILLER. INC. 
Environmental Services , . , « ^ ^ « M.BMMI ••.•.M • A.M 

WATER SAMPLING LOG 
Proiect/No. NorFdlK M&'P A A ^ I O O S I . O Q ^ Page. 

Site Location > - ^ o r Q ) \ K . U\rak"<o>c.^ 
^ 

Site/Well No. A A I M - I 3 C 

Weather <.fJ«>t^ ' ^ ' ^ ^ 

Coded/ 
Replicate No. Z - ^ - ^ ^ 

.of. 

Time Sampling C?* M C 
Beaan O ' » ^ Began 

Date 
Time Sampling 
Completed «v :«i c, 

EVACUATION DATA 

Description of Measuring Point (MP) 17-) p o ^ Qct^'\oci 

8 ^ 
Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Held ^ - ' ^ Depth to Water Below MP ^ J * " ' 

Wet ^ Water Column in Well <^ '? 'Q*^ 

Gallons per Foot • f (/> 

Gallons in Well. 

MP Elevation 

to-^ i 

Water-Level Elevation. 

Diameter of Casing. 
It 

Gallons Pumped/Bailed 
Prior to Sampling ?:^.C>9 l ^ ^ 

Sampling Pump Intake Setting Q . I 
(feet below land surface) o ' 

Evacuation Method. 9 o * ^ u» i ' ^ *JA*l |>eV^ Uf tVt V c W c K . V ^ W 

nnlnr i ^ ' Gfe*^ Odor_ 

SAMPLING DATA/FIELD PARAMETERS 

Appearance S C T p r l a . ^ Temperaturfi i 5 ° l ^ ^ ^ 

Other (specific ion: OVA; HNU; etc.) 

Specific Conductance, 
umhos/cm ^00 -pH. f0.3jg 

Sampling Method and Material Avg,nn^q.\o\f \r>o,'i'l»fj ki fvj s.A-riMe^ 

Constituents Sampled 

\ joXs goap 

Container Description 
From Lab Vl nr G&M _ 

Q^j A S S 7 0 
' R c R ^ lA t rX «oio iTi7o 
To-u; 
Fret 

C/O 
C/O 

33 5.3 CO QX>̂  oliXX 

RemarKS 

Preservative 

14 dL 

WAJO; 

W«sOM 
M&OH-

Sampiing Personnel . A l n o ^ f j u / ^ , "BriauJ ^ f u j g f i j f 

• WELL CASING VOLUMES 
GAL./FT. I-V4" = 0.06 

I-V2" = 0.09 •• 
2 " 

2-'/2" 
= 0.16 • 

= 0.26 • 
3" 

. -3-V2" 

= 0.37 

= 0.50 . 

4 " = 0.65 
• . 6" = 1.47 

3 i M For~ 1 6-c6 Southpnnt 89-1473 

file:///joXs


i^r-GERAGHTY 
^(S? MILLER. INC. 
Environmental Services tmim^^wr^ n >•>*«• • • . • ^ • ^ « 

WATER SAMPLING LOG 
Project/No. NorPolK AA&'P M X J O O Z I . Q Q ' ^ Page. 

Site Location 

Site/Well Nn f i K l ^ ' l i 

t ^ o r ^ \ \ \ . \ J \ rX^ \ c . . 

Weather .^JA •^r-f 

Coded/ 
Replicate No. _ 
Time Sampling 
Began 

Date AM 
< 0 1o c~ 

EVACUATION DATA 

Description of Measuring Point (MP) T o p o ^ Q.<^i\oa 

Time Sampling 
Completed l()'.3<i 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP i ^ - ^ 

Held ^ - ^ ^ Depth to Water Below MP 8 - 0 * 1 

Wet X ^ Water Column in Well 7 - ^ ^ 

Gallons per Foot ' ^ ^ 

Gallons in Well / . / r 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing ^ ' 

Gallons Pumped/Bailed -, , / / / a cTft 
Prior to Sampling Q. VG» < J » ^ ^ 

Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method. ^ t < . ( ^ S ^ / I ^ L M » . \A i f / J e j ^ p t - A ^ ^ 

Color. cl e(k/ 

SAMPLING DATA/FIELD PARAMETERS 

.Odor Appearance_cl^A/ Temperature / t oFi(^^ 

Other (specific ion; OVA; HNU; etc.). 

Specific Conductance, 
umhos/cm 6 ^ ^ -pH. s.s^ 
Sampling Method and Material Alc.pn.s.aVale \̂ .ĝ .̂'\M ^ ILICVJ ?.A-r"\Mĉ  

O^ 

Constituents Sampled 
Container Description 

From Lab J>L_or G&M _ 

Q/o A 
'RcRpv 
To-kt 
F r f ^ 

v\rr. 
CAJ 

C/O 

e P 7 0 
d i soio h m o 

3 3 S . 3 
(D (bX< i J t j i h i . 
CO QXs. altudu 

Remarks 

Preservative 

lAcSL 

WJOO: 
^J<^oM 
Mc^Oll-

• Sampling Personnel A l X C K A J / ^ U / ^ J ^ r iau j l^r^Xi^fP^-

t V t iSELL CASING .VOLUMES 
tQAL/FT. .I-V4" = 0.06 .. 2" 

1-V2'' = 0.09* . ' 7' ?-y2" 

3dM Form 12 6-86 
r ' I'-

0.16 
0.26 

3" = 0.37 
3-V2" = 0?50 

< • > • . - » 

4 " 
5" 

= 0.65 
= 1.47 

V 
-,'5o(/mDnni 89-1473 



>̂  •''GERAGHTY 
'& MILLER. INC. 

Environmental Services _ . _ _ _ . . . . _ . _ _ 

WATER SAMPLING LOG 
Project/No. NorPalK AAG-'P AA^tOo S~7. OO ' ^ 

oz 
""XfX 

Page. 

Site Location 

Site/Well Nn . M k J - l S 

Weather < , ^ i J ( ^ y 3 ^ * * ^ 

Description of Measuring Point (MP). 

Coded/ 
Replicate No. _ 
Time Sampling 
Began 

^ - / - J ? * f 

.of. / 

r.Ho 
Date 
Time Sampling i ^ . ^ Q 
Completed * 

EVACUATION DATA 

^ 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP ^ ^ ' ^ ^ 

Hfild .--'-^ Depth to Water Below MP ^ • ^ 3 

Wet ^ ^ Water Column in Well '^ '^^ ( 

Gallons per Foot • \ ^ 

Gallons in Well _ 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
I« 

Gallons Pumped/Bailed 
Prior to Sampling ^.i ' , y - t r 

J l Sampling Pump Intake Setting 
(feet below land surface) y ^ 

Evacuation Method 

Cnlnr ^ ^ - t ' d J 

SAMPLING DATA/FIELD PARAMETERS 

Appearance S C T o f l * / ^ Tfimneratiirfi » 3 . S op^^]) .Odor_ 

Other (specific ion; OVA: HNU; etc.) 

v X 
••X.-

Soecific Conductance, 
umhos/cm lSZ«> -pH- ^ . 9 ^ 
Sampling Method and Matenal A^crin^a\o\<' )c\o.'iVfj o^ua ŝ A-nAOcA 

Constituents Sampled 
Container Description 

From Lab ">< nr G&M _ 

QiAj A Q 3 1 Q 

~ro-tt>\ C/O 3 3 S. 3 

F r r e C/O 
CO OXt^ ( L L j i u 

Remarks 

Preservative 

14 cg-

UlJO: 
W«vOH 

/O&oH-

Sampling Personnel AI | -TO,VMUA-^ , "Bri^jj AJ f ^g^ j f 

GAL./FT. \-V,'' = 0.06 
l-Vt" = 0.09 . 

WELL^CASlNd.VOLUMES 

2'.' . = 0.16 
2-V2".. "̂  "O 26 

3" = 0.37 
3-V2" ='£).3q 

4" = 0.65 
6" = 1 47 

l i iM Form 12 6 86 
, • • * » ' * • 

Soutfionnt 89-1473 



^•^GERAGHTY 
^& MILLER. INC. 
Environmental Services . • , « ^ — - « » > > » « • •>.I .M , ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPo lK AA(^ 'P AA-^OO 5*7.0Q<=^ 

O, 

'°m 
Page. 

Site Location 

Site/Well Nn A A U J - / 6 

N J o r Q > \ V ( . U\ra^ "<.J\o.. 

Weather a ^ < i < - ^ ' ^ > y ^ 

Coded/ 
Replicate No. _ 

Time Sampling 
Began 

i -3l '»M 

.of. 

5 : 0 0 

Date 

Time Sampling cr, 2. C 
Completed ' ' • - ^ 

EVACUATION DATA 

Description of Measuring Point (MP) T f t p o ^ 0 g i '< oa 

IH.S. 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP 

Held . — ^ Depth to Water Below MP <> 7 X l 

Wet . - ^ Water Column in Well * ^ ' i T h 

Gallons per Foot • I C» 

Gallons in Well \ . ' S ' 2 -

MP Elevation 

Water-Ljgvel Elevation. 

Diameter of Casing. 

Gallons Pumped/Bailed - Q f J a xs 
Prior to Sampling ^ . 1 5 / * i -^^ 

Sampling Pump Intake Setting ^ 
(feet below land surface) X 

Evacuation Method. d L ^ ^ f o r s ^ M * - ( J J U r - ^ t M ̂ ^ * ^ ^ 

Color. ^T (yrty .Odor_ 

SAMPLING DATA/FIELD PARAMETERS 

Appearance " H x ' P * ^ .Temperature ZO 

Other (specific ion; OVA: HNU; etc.) 

o p ^ ^ 

<X 

Specific Conductance, 
umhos/cm 4>Oi> -PH_ S.IQ 

Sampling Method and Material Alsn'i^<^V3\<' Vrsoki^Kj ILICVJ ?.A-r'tAOcA 

Constituents Sampled 
Container Description 

From Lab >C nr G&M _ 

VQ.C 
r ^ ' t ^k 

. 'S So^Q'iS ••' 
9 S 7 0 

'RCR^ yvr r -b s^io h^7o 
To-Ul . 
F ree 

CAJ 

C/O 

3 3 5 . 3 - •• CO fcU.S 
/T'l J?>ik yi2^oixc 

Remarks, 

Preservative" 

[Ac^ 

UlJO: 
WcvflU 

/Qe^Oll-

Sampling Personnel A I n - a ^ M u / v ^ ^ ^ r i o j j l ^ f ^ a e c } -

GAL./fT. 
« V-- r <, 

1-1/4" 
1-V2" 

„ . WELL^CASING VOLUMES ' 

0.06 2" '"̂  = 0.16 3" 
0.09 2-V2" = 0.26 3-V2" = 

0.37 
0.50 

4" = 0.65 
0" = 1.47 

14M Form -.i 5-86 SouthDnnt 89-1473 



Q 

AmrGERAGKYY 
^ & MILLER, INC. 
Environmental Services , . , - - . - . « M > • • * « • •&..«« , ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPolK M&'P AATaoo ST-OO? 

^^A %p^ 
^'^k 

' ' .J 

Page. .of. 

Site Location >-^ o r Oa \ K • U\raK '̂  •0 \0^ 

Site/Well Nn A X U l - | " 7 

Weather < i i t * * * ' i ^ ^ * F 

Coded/ 
Replicate No. ~ 
Time Sampling 5*- ? » 
Began ^ ' 

Time Sampling cv , /# .« 
Completed C)' / ^ < A i ^ 

EVACUATION DATA 

Description of Measuring Point (MP) T o p o ^ Q_<^i'ioa 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP l " - S 

Hfild ^ - " ^ Depth to Water Below MP S ' . O ^ 

Wet X ^ Water Column in Well I - i ' ^ -

Gallons per Foot • \(fi 

Gallons in Well ^ ' ^ ̂  

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. u 

Gallons Pumped/Bailed a ^ - 7 
Prior to Sampling f - f ^ 

Sampling Pump Intake Setting 
(feet below land surface) / 

Evacuation Method At>tf>d<.<tL.b<j^< JOCK>^ S.A-ri 1*^ 

Color. LT. -TAJ .Odor. 

SAMPUNG DATA/FIELD PARAMETERS 

Appearance T j r h t ^ 

•- . t- . . 

.Temperature I'S.S °F<g^ 

Other (specific ion; OVA; HNU; etc.). 

Specific Conductance 
umhos/cm ^oc> -pH- ^ .^ l 
Sampling Method and Material A'tg..nn^ci\o\<' \TNcx.̂ >fj i^icvj ŝ A-r'iAje*. 

Constituents Sampled 

voc's goap 

Container Description 
From Lab >< nr G&M _ 

Q/o A 
' R c f t ^ 
To-kl 
Free 

e 5 7 0 
wrr-b «oio 
c-o 
C/O 

33 s. 3 
/•7f7o 

CO fatiK. nWtu: 

Remarks 

Preservative 

Hcg-

W/Ubt 
\J«k(3M 
/Qt^Ol l -

Sampling Persdrinel "-A I r^ <KjJt^u/K\ j . . ^ r i a j j AJgujgfijf 

. . WELLCASING VOLUMES ' • • • -: 
GAL./FT. •I-'A';-. = 0.06 ' . . . 2 " - -=10.16 3" • • =0.37 .rfr '=.0.65.-

i;l.V2". =0 .09 - . . . 2-1/2". =0.26 .S-Vi!'. =, 0.50 6".=.'1.47 

j i M Form '2 6-56 Southpnnt 89-1473 
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AmrGERAGKYY 
^(S? MILLER. INC. 
Environmental Services . . , - . ^ ^ « # « . • • > « • •>.•#•« • M A 

WATER SAMPLING LOG 
Project/No. NorPalK MS-'P AAXJOQ S~7.0 0*=l 

ŝ fM 
X, 

Page. .of. 

Site Location N ^ o r Q > \ K j vJIro, "̂ KJXCX 

Coded/ 
Replicate No. 
Time Sampling ... . 
Began " ^ " " ^ 

SiteAWell Nn MUJ - ( 6 

Weather (̂ . C I Q U S ^ ^ ^ ' F 

EVACUATION DATA 

Description of Measuring Point (MP) "Tn p o ^ Q_<^ '̂\oq 

Time Sampling 
Completed ^ • ^ * 

Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Held ^ ^ ^ Depth to Water Below MP 

Wet ^ ^ Water Column in Well. 

MP Elevation 

i ^ X Water-Level Elevation. 

Y . < i ' ^ Diameter of Casing. 

^ .<?S Gallons Pumped/Bailed 
Prior to Sampling H.iH 

Gallons per Foot O . 1 ^ 

Gallons in Well / - T ^ 
Sampling Pump Intake Setting y X 
(feet below land surface) <^ 

Evacuation Method. 

rnlnr J ^ - C f V f 

SAMPLING DATA/FIELD PARAMETERS 

Odor Appearancfi £ L , T b r h i a Temperature ' i ° f ^ 

Other (specific ion; OVA; HNU; etc.). 

Specific Conductance. / « . ^ / * 
umhos/cm | O O P -pH- 6 .?3 
Sampling Method and Material A;c.pn&<:x\o\? \^o.'•Vf ^ urua ?,A-r'v/ocv 

Constituents Sampled 

voc 's goap 

Container Description 
From Lab >C or G&M _ 

Q/^ A es70 
-RCRPt i ^ e r X soio /Tf7o 
To-kl 
p-ret 

' 1* 

C/O 

C/O 

33 S. 3 CO gjU. 

Remarks 

Preservative 

1 4 ^ 

«AJb. 
^Ji^<3l-^ 

M&oil-

Sampling Personnel ' A l H£Ov//qu/>-n ^ "6ri.ajJ ^fyjOgfCr- . 

• • » 

C5AL./FT. 

- i 1 

' »1 • i i i . 

' i;* : • _ WELL CASING VOLUMES 
1-1/4" = 0.06 • " ' 2" = 0.16 3" 

.1-y2" = 0.09 J, . . 2-1/2" = 0.26 3-1/2" 

• , * t 

= d.'37 
= 0.50 

. V 

4" = 0.65 
6" = 1.47 

GiM Form :2 6-35 Souttipnm 89-1473 



^•^GERAGHTY 
(̂S? MILLER, INC. 
Environmental Services , . , . i»^« »«>>»• tm.,̂  • MM 

WATER SAMPLING LOG 
Project/No. NorPalK AAG-'P /wTaoo S " 7 - 0 0 ^ Page. 

Site Location 

Site/Well Nn M U > - / 9 

N ^ o r Q ) \ K j U'lret "?o\o>. 

Weather _ f2y e r t i ^ ^ -S-e^^ 

Coded/ 
Replicate No. _ 
Time Sampling 
Began 

l -S l -*T*y 

r of_j 

i:^^ 

Date 
Time Sampling n * i / t 
Completed " ' ' ^ 

EVACUATION DATA 

Description of Measuring Point (MP) "Top o ^ Q.g^'ioq 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP l ^ - ^ 

Hfild ^ - " ^ Depth to Water Below MP H ' f > H 

Wet ^ Water Column in Well \ % ( f 

Gallons per Foot • ((g 

MP Elevation 

Water-Lfivel Elevation. 

Diameter of Casing. 
I I 

Gallons Pumped/Bailed 
Prior to Sampling ^ . 7 3 / ^ 7 ^ 

Evacuation Method 

Gallons in Well 1 S % 
Sampling Pump Intake Setting 
(feet below land surface) 

Color. LTT- fvu) .Odor. 

SAMPLING DATA/FIELD PARAMETERS 

Appearance S ^ tZy**'^ 

. . ; •? 

.Temperature 1 ^ ' S o p / ^ y 

Other (specific ion; OVA; HNU; etc.) 

Specific Conductance. C i / A 
umhos/cm -pH- S.8<^ 

Sampling Method and Matenal Alg.nnS.a\o\<> \o,<a.'.̂ »fj ILI^VJ s.A-r'vAOgA 

Constituents Sampled 
Container Description 

From Lab ^ nr G&M _ 

Q/o A fiP70 
'RcRpv wrr- l j fioio h 
To-Ut 
Frc^ 

C/O 

C/O 

33 S. 3 
f 7 0 

.CO faiiK. p-Lf l j^ 

Remarks 

Presen/ative 

M<:g-

W/Ub. 
W<N<3l-t 

M<vOH-

Sampling Personnel ' A \ ' irf tKAJMU'/y^ ^. ^"Bri»jj •iO(>,jOgf>Tf 

GAL./FT. i . 

.V, 

1-1/4'". =,0.06 '^ • 
1-1/2" = 0.09 

' ' X . ' . ^ • 
WELL CASING VOLUMES 

• • . 2 " ' - ' - .= '0.16 3" 
, 2-V2" = 0.26 _̂  3-1/2" 

: — v ^ Z-^—•• '— 

= 0.37 . 
= 0.50 

4" = 0.65 
6" = 1.47 

34M Form 12 6-86 
. v ^ . 

Southprint 89-1473 



^•^GERAGHTY 
^(S? MILLER, INC. 

Envi ronmenta l Services . , , - — — • * # « > • • « % • I K I M • M M 

WATER SAMPLING LOG 
Project/No. NorPalK AA&'P AA-^OO S T . Q O * ^ Page. 

Site Location 

Site/Well Nn / H t O - ^ * ^ 8 

Weather cPUfTfasV 72-* ^ 

N ' o r ( ; B \ K . U l rok <o\c^ 

Coded/ 
Replicate No. Date l -Si-71f 

.of_ 

Time Sampling -a t ̂ 1 1 -
Began -^ ' ^ ^ 

Time Sampling £/••« ^ 
Comoleted * • 3 ^ Completed 

EVACUATION DATA 

Description of Measuring Point (MP) T n p o ^ Qgt.'ioci 

S6 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP 

Hfild ^ - - ^ Depth to Water Below MP 1 ^ ' ^ ^ 

Wet ^ V\later Column in Well J * ? ' * / ^ 

Gallons per Foot ' ' ^ 

Gallons in Well. 

MP Elevation 

r>?y 

Water-Level Elevation. 

Diameter of Casing. n 
Gallons Pumped/Bailed ^ 
Prior to Sampling / / ' v J 

Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method ̂ f \ y « v J A < . loA'tL^r ^ J^fc^oal j i W « ^ 

SAMPLING DATA/FIELD PARAMETERS 

Odor Appearance C.^y«r Temperature / ^ « S o p ^ ^ Hninr c N ^ A T 

Other (specific ion; OVA; HNU; etc.). 

Specific Conductance, 
umhos/cm 1360 -PH. ^ . • 7 ^ 

Sampling Method and Material Alc:.nn<La\o\<' Vso.'.'lx ^ kic- j ^A-r'̂ ^3c^ 

Constituents Sampled From Lab >C nr G&M _ 

V O C 
Q/o A 
-RcRfV 
To-Ul 
F r f t 

Ŝ 

iAfr. 
C/O 

C/O 

5oap 
S S 7 0 

^ b «o io /Tf^o 
33 5. 3 

i 
(p (bdĵ  ^C>MP^ 
,C0 fcliK. P-L.ji*.< 

Remarks 

Preservative 

Hcg-

«jOb: 
AJ<N(31-I 

/Qg^OH-

Samplin^ "Personnel. AI r f a^ tJuA^ , ^ r i « j j ^f<jOgf>rf 

-TT-r-Ci-
( : 

GAL./Ft." 
WELL CASING VOLUMES 

1-1/4-" ='-0.06 • " • • 2" =0.16 3" 
1-1/2" - . 0 . 0 9 , , 2-1/2" = 0.26i . - . 3-1/2" 

=; 0.37 
= 0.50 

4" = 0.65 
6" = 1.47 

j & M Forrri 12 6-86 
.t - ' • 

Souttipnnt 89-1473 



x-
AmrGERAGKYY 

^(S? MILLER, INC 
Environmental Services . . . . — - . — « « > . > • « • • K I . M • ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPalK AAG-"? AA-CJOQ S '7 .00 '=^ Page. 

Site Location ^ - ^ o r ( ^ \ K J vJI r^^oxo^ 

Site/Well Nn A A . t O - ' Z g 

Weather 0 < t f c ^ i ~ \ S * c : ^ 

Coded/ 
Replicate No. '2. ' \- 'X^ 

.of. 

Time Sampling .5* =!v 
Began - ^ . d X ^ 

EVACUATION DATA 

Description of Measuring Point (MP) T o p o ^ Q.ai.'ioa 

Date 

Time Sampling 3«c#rt 
Completed ' ' ^ 

i3.6 
Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Hfilri ^ - ^ Depth to Water Below MP ^ ' ^ 3 

Wet ^ ^ Water Column in Well * ^ . ' > 1 

Gallons per Foot • / v 

Gallons in Well / - O . 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
W 

Gallons Pumped/Bailed 
Prior to Sampling yJl i . 

Sampling Pump Jntake Setting 
(feet below land surface) 

Evacuation Method A*^y«f«»V loe^Lif ^ u «i^> ^-t^ii>3 

SAMPLING DATA/FIELD PARAMETERS 

Appearance__?i**/___ nnlnr V l . L T . T«u> .Odor. 

Other (specific ion; OVA; HNU; etc.) 

.Temperature _ L Z i S _ _ ° F / © 

Specific Conductance, 
umhos/cm Ub -pH. ^.67. 
Sampling Method and Matenal Atspo&a\o\<' \:Nex'.Vfj ogvj ?.A-r\AJeA 

Constituents Sampled 

voc 's goap 

Container Description 
From Lab ^ nr G&M _ 

Q/o A es7o 
'RcRP't VVf r -b s o i o /-7f7o 
- V o ^ \ 

F r r c 
C/O 

C/O 
33 s . 3 

f HoA- aJU^(^(ft^» unA 

.CO ^JL>v.oi 
(£) Q j ^ Q ^ L ^ 

Remarks 

Preservative 

Wc9-

UlJO: 
M«kOM 

M & O l ^ 

Sampling Personnel A I Ho<M'f<J<j/^ ,: * "Sriajj ^g<ajeî >3T 

' ^ - . . • . - : . . • . " WEt-L'CASING VOLUMES 
GAL/FT. 1-V4"'W0.06 '̂ .•» 2" •-•= 0.16 •". 3" .'.= ,6.S7>* 4" = 0.65 

l;Y2'^-.= 0.09.; .̂  2-y^"_ = 0.26^ . 3-'/2" = QLQ' 6" =_ 1.47 

3 i M Form 12 6-86 Southpnnt 89-1473 



m 

AmrGERAGKYY 
<̂S? MILLER. INC. 
Environmental Services , . . « ^ - - M M • • > * « • I K I M I ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPalK AAS-"? AAtaoo S~7.0 0'=^ Page. 

Site Location 

SiteA/Vell Nn > A M J L 3 - - ^ O B 

Weather oOc3C>i&Jr % g ^ 

N > o r C e \ K . vJ-i ra, MJ \CX 

Coded/ 
Replicate No. 
Time Sampling-^. 
Began ^ 

^xi-^"^ 
d<^ 

Date 
Time Sampling Lf'A% 
Completed * 

EVACUATION DATA 

Description of Measuring Point (MP) T n p o ^ Q.-^^'too 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP _ J L Z _ 

Hfild . " - ^ Depth to Water Below MP ^0 -0 f> 

Wet ^ - ^ Water Column in Well 3 < i > ' ? ^ 

Gallons per Foot ' ' C> 

Gallons in Well ^ - 7 1 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
Gallons Pumped/Bailed , — ̂  
Prior to Sampling / / . / . ^ 

Sampling Pump Intake Setting y A 
(feet below land surface) ^ 

Evacuation Method A i ^ ^ w V » V \ a Q i L j ^ MCua c ^ » ^ 

Color. X^^uf .Odor. 

SAMPLING DATA/FIELD PARAMETERS 

.1 

Other (specific ion; OVA; HNU; etc). 

Appearance c l - g f l J Temperature I Q oFjpC/ 

Specific Conductance, i / /^ *v 
iimhn<;/rm I OCC- ' umhos/cm -PH- g.^g 
Sampling Method and Material Alg.n(n^Q.V>\«' \:\<a.'\»f^ n r ^ j ŝ A-r'tAOcA 

>:7̂  

Constituents Sampled 

M Q X S goap 

Container Description 
From Lab ">< or G&M _ 

Q N J A S 3 7 0 
'RCR^ jvirr-.b «oio /•'fTo 
To-Ul 
F re^ 

C/O 

C/O 

33 5 . 3 .CO faliK. t^Wtt . 

Remarks 

Sampling Perso'nnel AI n tK/Jt^u/y^ ' j "Briajj ^gu jg f / j f 

Preservative 

J i ^ 

WAJbi 
M«KOH 

Ma. o i l -

GAL./FT. X'' 
• V . V 2 " , 

= 0.66.'. 
= 0X39^ 

n — : :: 
. WELL^CASING VOLUMES 
• 2" - ' ' ' ' • = 0.16 *-• 3 " 

2.-Vi" = 0.26 • ̂ .^ 3-1/2" 

X ' ' 

= .0.37 
= A50 

4 " 
6" 

= •0.65 
= 1.47 

> v.. 
1 

34M Form 12 6-36 Southisnnt 89-1) 

file:///aQiLj


^P^GERAGHTY 
''(S? MILLER, INC. 

Environmental Services , . , - - i ^ M M >•>*«• I K I M t ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPolK AAS-"? M X J O O Z I . Q O ' ^ Page. 

Site Location N ^ o r ^ \ K . Ulra. "^oxcx 

SiteA/Vell Nn M.U>^Zl 
Coded/ p 
Replicate No. ' ^ p - ' . ^5 / -*^^ 

.of. 

Weather n'iaca^ir ^-zJ't^ 
Time Sampling ^ . 
Rfigan / . • < y 

Date 
Time Sampling 
Completed ^•^** 

EVACUATION DATA 

Description of Measuring Point (MP) T o p o ^ Co^' \oo 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP t * i ' ^ 

Hfild ^ ^ ^ Depth to Water Below MP 3 « ° ^ 

Wet ^ X ' Water Column in Well ( < > - ^ ^ 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
H 

Gallons Pumped/Bailed 
Prior to Sampling f .o i^ /S.L^ 

Gallons per Foot , [ w» 

Gallons in Well l » 4 ? 
Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method. 

Cnlnr ^ ^ ^ 

i • ^ p« yp^bV. Pci ' iLf^ MObf^ S V " » ^ 

.Odor. 

SAMPLING DATA/FIELD PARAMETERS 

1 . Appearance T o f * " * " 

Other (specific ion; OVA; HNU; etc). 

.Temperature ^^ 

xx^ X X 

opfc) 

Soecific Conductance <orj-». 
u m hos/cm ^ -pH. i.^l 

Sampiing Method and Material A"vg.nn;ia\o\<' Vrso>".̂ ffj UC-SJ s.A-r'\AOe\ 

Constituents Sampled 

\ iQXs goap 

Container Description 
From Lab J><_or G&M . 

Q K J A 6 5 7 0 
-RCRf^ W€r-sb s o i o /-7170 
T o - k l 

F r e t 

CO 

CAO 

33 S. 3 
Q !bdX ) M L ^ 
,C0 fali>s. cda^hc 

Remarks 

Preservative 

14 Cg-

» lJO: 
W«vOl4 

/Qg^oH-

Sampling Personnel Al ntKAJfJu/^ j ^r l -a j j AJfujgfijf 

GAL./FT. 1-1/4". 

1-1/2" 
. = 
= 

0.06 
0.09 

WELL CASING VOLUMES 

2" 
2-1/2" 

= 0.16 
= 0.26 . 

3" 
3-1/2 " 

= 
= 

0.37 
0.50 

4" 
6" 

= 
= 

0.65 
1.47 

34M Form 12 665 Southpnnt 89-1473 
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^•^GERAGHTY 
<̂S? MILLER, INC. 
Envi ronmenta l Serv ices , , , - — — • « M a > • • « • I K I M t ^ ^ 

WATER SAMPLING LOG 
Project/No. NorPolK MS-'P AAT>OO S"7.0 0'=̂  Page. 

Site Location 

Site/Well Nn MkXXJ'Zt "B 

N^<a r ( ^ \K . vJ\rQ,<o\c^ 

Weather ->J««='» - h ^ " f 

Coded/ 
Replicate No. _ 
Time Sampling 
Began 

i-Zi-'i'^ 

.of. 

/ - / ^ 

Date 
Time Sampling ^ . ^ -. 
Completed ^ - ^ ^ 

EVACUATION DATA 

Description of Measuring Point (MP) T o p o ^ Oa^'\oo 

«Y^.9 
Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP 

Hfild ^ - ^ Depth to Water Below MP i ^ ' B f 

Wet ^ Water Column in Well 3 C » 0 ^ 

Gallons per Foot. 

Gallons in Well. 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. n 
Gallons Pumped/Bailed 
Prior to Sampling L Z . 3 ^ / l & 

. ( 0 

5.77 Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method tA^s-f «> q^U laeuU/ ^ iJ«tfjV«^»j» 

SAMPLING DATA/FIELD PARAMETERS 

>>J0>*^ Appearance cX<fc/ Color. •XCtsJ' .Odor. 

Other (specific ion; OVA; HNU; etc.] 

.Temperature v i 

X ^ 

i 

0F^5 

Specific Conductance, , , --v 
a; urn ** *̂  ur -pH. -7.il 

Sampling Method and Material A"v't,r.o^a\o\<' V^e\.^>fj o p ^ .̂A-r'tMcA. 

Constituents Sampled 

voc 's goap 

Container Description 
From Lab >C nr G&M _ 

Q.NJ A Q 3 7 Q 

"To-^l CO 33 S. 3 

Free C/O 

(p (bdĵ  t̂̂ M>^ 
CO faLK. cJjtdjU. 

Remarks 

Preservative 

\Adl 

UlJO: 
AJ»kQM 

Me^OH-

Sampling Personnel AI h tx j j t Ju / ^^ j "BriouJ ^fvjOqf>Tf 

GAL./FT. 1-1/4" 

1-1/2" 

= 0.06 
= 0.09 

WELL CASING VOLUMES 

2" .= 0.16 3" = 0.37 
2-1/2" = 0.26 2-.W = 0.50 

4" = 0.65 
6" = 1.47 

3 & M Form 12 6-86 Southpnnt 89-1473 
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APPENDIX F 

AQUIFER TEST DISCELVRGE SAMPLINGS LOGS 

GERAGHTY <S? MILLER, INC ^^ 



; • ^ • 

i^r'GERAGHTY 
'(S? MILLER, INC. 

Environmental Services 

J N ^ f-4p<-6l l A 
•^^€ i : 

%P4 7X 

WATER SAMPLING LOG 

Project/No. 

hJ. Site Location I v / Q R F c J L k : /MGP 
Page. .of. 

SiteAWell No.. 

Weather C L C J U ^ / 6 Q f ^ 

Description of Measuring Point (MP). 

Coded/ 
Replicate No 

Time Sampling (-.a, • ̂ re i 
Began K ) n - Z > ^ 

3-2B-93 Date 

Time Sampling 
Completed /Q:05 

EVACUATION DATA 

Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Held Depth to Water Below MP. 

Wet Water Column in Well. 

Gallons per Foot. 

Gallons in Well. 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. -"2<;Pn ̂  ^5HI 'KJ 

Gallons Pumped/Bailed 
Prior to Sampling BQ <£ALS 

Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method. oagKl^j^-^rgc C iTMt-IP '̂ D̂oĝ v̂ :̂ ĝ ^ ^^oyv^p^v^<^ ieS-V 

SAMPLING DATA/FIELD PARAMETERS 

L, I Cu l-f] U r a r U ^ Odnr O fto^ Appfiarancfi5i^i^ffe»Jt:eP Tfimpfiratiire Color 

aher (specific ion; OVA; HNU; etc.) 

/? C^op/oc 

?Ucrro ic^Jrz^flOKi t-^£r^&Z, 

Specific Conductance, i ^ r v n 
(5lrfiFos/cm^ 1 O ^ X J pH A3Q_ 

Sampling Method and Material 

Constituents Sampled 

f f i ^ l E r ihJ pisCf^ARQ^ UkJE 

Container Description 
From Lab X or G&M _ Preservative 

i3TEX ^ Z O ( Z ) MOHC g-ALS ^4CL/K]A,Sn^ 

Remarks 

t^A<DM 

Sampling Personnel X^outfa jHe-HfAKJ 

GAL./FT. 1-1/4" 

1-1/2" 

S 

ss 

0.06 
0.09 

WELL CASING VOLUMES 

2" 
2-1/2" 

= 0.16 
= 0.26 

3" 
3-V2" 

= 
= 

0.37 
0.50 

4" 
6" 

S 

S 

0.65 
1.47 

G&M Form 12 6-86 Southprint 89-1473 
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^ f ^ 

nf / 

^•^GERAGHTY ^ C \ t v ^ P L 2 I B 

•'r(S'MILLER,INC ^ ^ ^ \ ^ ^ M-^ 

WATER SAMPLING LOG 

Project/No. h^^ D O S ' ? . O * ^ " Page 
Site Location Moe.Fc^c_JC. C ^ f \ ^ P L A M T " 

o -> I o Coded/ 
SiteA/Vell Nn y d L O - 2 . H l*> Replicate No. Date 3'<33-9Z 

^ .^ _ _ _ Time Sampling ^ Time Sampling ^ 
Wfiathfir C L O O P r S o ' F Began J .• o o P yv\ Comp le ted_^ .3 ioo_PvwN 

EVACUATION DATA 

Description of Measuring Point (MP) c — g - g - « - a - ^ g - e ^ c^o«-(o.^ ^oww>.ip<.v%v •tlva.X 

Height of MP Above/Below Land Surface MP Elevation ; 

Total Sounded Depth of Well Below MP - • Water-Level Elevation. 

Held Depth to Water Below MP Diameter of Casing 
Gallons Pumped/Bailed 

Wet Water Column in Well Prior to Sampling 

Gallons per Foot 
Sampling Pump Intake Setting 

Gallons in Well (feet below land surface) 

Evacuation Method. S o r b y v ^ £ . e . « > \ C3>t-£- iPo rvvy^ g ^ o y \ r - \ c ipoY\A.p tv^oy •W-c,*̂  

SAMPLING DATA/FIELD PARAMETERS 

Color T b r o o ^ * ^ Odnr KVDe.oc-«>>e.;&g>V\ppearance Sc^-^<?tt.«-\«=^«^ Temperature ^ o - ^ 6/°C 

aher (specific ion; OVA; HNU; etc.) ; 

Specific Conductance, , ,- -r? Q 
umhos/cm ^ ^ ^ O pH 6 . 5 Q 

Sampling Method and Material P A ^ i g r r t»^ -t? v^c^A^a>eq^g- UfO& 

Container Description 
Constituents Sampled From Lab 7 nr G&M Preservative 

T O T A u c»J ( \ ^ S e p ^^^* c*'-A'*>-> 

Remarks -. 

Sampling Personnel r T o v ^ t ^ £.L.c,-r>^g>gL 

GAL./FT. 1-1/4" 

I-V2" 
= 
= 

0.06 
0.09 

WELL CASING VOLUMES 

2" 
2-V2" 

= 0.16 
= 0.26 

3" 
3-V2" 

= 
= 

0.37 
0.50 

4" 
6" 

= 
= 

0.65 
1.47 

G&M Forni 12 6-86 Southprint 89-1473 



^•^GERAGHTY 
(Sf MILLER, INC. 

Environmental Services 

\ c 
WATER SAMPLING LOG 

^ C3V.f-v O Ve 

ri 

X 
'm 

Project/No.. N A D Q ^ 1 . C ^ * V Page. .of. 

Site Location 

Site/Well No._ 

k^g^e.Pot-VL- yv^ <=cG 

g c a - 2M t ^ 

Weather ^ c o o D r S ' o l ^ 

Description of Measuring Point (MP). 

Coded/ 
Replicate No. _ 
Time Sampling 
Began '^.as Time Sampling Q.- CTCN 

Completed ' • ^ ^ 

EVACUATION DATA 

Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Held Depth to Water Below MP. 

Wet Water Column in Well. 

Gallons per Foot. 

Gallons in Well. 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
Gallons Pumped/Bailed 
Prior to Sampling 

0 cpi^^/ . R ^ ^ 

Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method J t^; b^./^er3 f W U f f y * ^ T^hr - ' ^o^ ^ t > r ^ " f g ^ t 

Cnlnr ^ ^ R Q l ^ w J Odnr t4-y 

aher (specific ion; OVA; HNU; etc.) 

SAMPLING DATA/FIELD PARAMETERS 

U-yt>r^OCAg.C0>-Appfiaranrfi T^^t^aJLfeMaAr Tfimpfiratiirfi I I t -* o p t ^ 
^wPLe 

Specific Conductance,'^t''''^-'^,^-^^ A r\Ci 
umhos/cm vooR[4:rj^<b pH (rS> . U ' 

Sampling Method and Material 

Constituents Sampled 

gTfK f^^Q 

fo^QC^-^ lf>a c \ ; 5 c W ^ < ; ^ ^ ^ 

Remarks 5 f t > ^ l p 

Sampling Personnel ' N \ \ \ «^vJ"-»o O NA^ 

Contairw Description 
From Lab P^_ nr G&M 

({) S o 6 X |«L<aJC^<^ 

Preservative 

j i ^ L / ^ J ^ ^ 

M>J»i> ^ " ^ 

- ^ 

tt c , ^ r ^ • ' ^ ^ ^ A ^ ^ » ^ 
-^^ -«ifc ? c^ f f r^ 

X l\ldt«j 

GAL./FT. 1-1/4" 

1-1/2" 
= 
= 

0.06 
0.09 

WELL CASING VOLUMES 

2" 
2-1/2" 

= 0.16 
= 0.26 

3" 
3-1/2" 

= 
= 

0.37 
0.50 

4" 
6" 

= 
= 

0.65 
1.47 

G&M Form 12 6^6 Southprint 89-1473 



^•^GERAGHTY 
(S? MILLER, INC. 

Environmental Services 

Project/No. W \ D ^ ~ ^ 0 % 

WATER SAMPLING LOG 

^ m^ 

Site Location lO t̂̂ iî -̂ LKr tA<^P 
Page. JL .of. 

SiteA/Vell No. 

Weather 

I<L0-ZM5 

r^ ib l i 

Coded/ 
Replicate No. 3-^^-93 

OC 
Time Sampling c r • i X X ^ 

Description of Measuring Point (MP). 

Began H*^ 

Date 
Time Sampling / * > X ) X ^ 
Completed (37 . v J L . y i m 

EVACUATION DATA 

Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Held Depth to Water Below MP. 

Wet Water Column in Well. 

Gallons per Foot. 

Gallons in Well. 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing 
Gallons Pumped/Bailed o 1 ' y z T ^ . 
Prior to Samolina <^(£,Fn K \ ^ C k j H i M 

Sampling Pump Intake Setting 
(feet below land surface) 

Evacuation Method. ^U\5ir-»ai.Sf'l l l \F K J l i n P l::tJlR:l''jO> t:̂  4=\Jlr1J> J T ^ ^ T " 

SAMPLING DATA/FIELD PARAMETERS 

Cnlnr >C::^ftx::>^KJ Odnr v V - c A f ^ O Q ^ - ^ Appearancfi -TOKT'te.t'N Temperature \ <^- ' ° f ( ^ 

aher (specific ion; OVA; HNU; etc.) 

Specific Conductance, iA^TBiZ. 

umhos/cm_ uea- uXjg^*iUpH G.is 
Sampling Method and Material 

Constituents Sampled 

-WVAoar iKJ >r5>^ti/sit(o£: L I W 

Container Description 
Frprn I ah or ^MA J 

SAHKLAS. I A / & , ' ! IC 
Prp<;pr-\/ati\/P 

Remarks 

Sampling Personnel A:. H~AU*JiAM i vA. "St4i\v-/VA\/ 

GAL./FT. 1-1/4" 

1-1/2" 
= 
= 

0.06 
0.09 

WELL CASING VOLUMES 

2" 
2-1/2" 

= 0.16 
= 0.26 

3" 
3-V2" 

= 
= 

0.37 
0.50 

4" 
6" 

= 
= 

0.65 
1.47 

G&M Form 12 6-86 Southprint 89-1473 



• 

4»'GERAGHTY S P ^ < ^ ^ ^ 5 : ^ A ^ / ^ 
"6? MILLER, INC. ?4?|%? 
' " " • ' " • ' " • " ' " " " • WATER SAMPLING LOG ' X ^ 

Project/No N \ T ) r ) S " 7 . Q * ^ Page / of L -

Site Location ^ W - W ^ t L f V l ^ P 

* 7 i * -» ^ Coded/ 
SiteAA/ell Nn. f ^ < M - Z . S Replicate No. Date : ^ ' 2 . * A ' < \ ' ^ 

^ ^ ^ Time Sampling Time Sampling , 
Wfiathfir t f A / t ^ Began 10 • 3 o nnmpifitfid I \ ' dr̂  

EVACUATION DATA 

Description of Measuring Point (MP) So -> r>^ou . , c a V.VJ-<• \-i.<^ ^ o r v ^ v t ^ow^<pvA.^«^v "XiJ^.^ 

Height of MP Above/Below Land Surface MP Elevation 

Total Sounded Depth of Well Below MP Water-Level Elevation 

Held Depth to Water Below MP Diameter of Casing 
Gallons Pumped/Bailed 

Wet Water Column in Well Prior to Sampling 

Gallons per Foot 
Sampling Pump Intake Setting 

Gallons in Well (feet below land surface) 

Evacuation Method S o <^wv<J^^ i \ L X \ . OOAA^ 

SAMPLING DATA/FIELD PARAMETERS 

Cnlnr CXjL^ArA. OdorPv|«i<pc.l^ft.8ft*^Appearance C l g i ^ j , Tfimperatiire / V op/oC 

aher (specific ion; OVA; HNU; etc.) 

Specific Conductance, — _ ^ 
umhos/cm r^^ pH / . Z . ^ 

Sampling Method and Material *S^>t ^ o i ^ C.>o^ A x ^ e ^ U o x - ' ^ y ^ Pv—' 

Container Description 
Constituents Sampled From Lab or G&M Preservative 

SArwjt A ^ J A 

Remarks 

Sampling Personnel T^1^^J»>^; • n i ^ M i 

GAL./FT. 1-1/4" 

1-1/2" = 
0.06 
0.09 

WELL CASING VOLUMES 

2" 
2-1/2" 

= 0.16 
= 0.26 

3" 
3-1/2" = 

0.37 
0.50 

4" 
6" =: 

0.65 
1.47 

G&M Form 12 6-86 Southprint 89-1473 



^•r'GERAGHTY 
'(S? MILLER, INC. 

Environmental Services 
WATER SAMPLING LOG 

Project/No. Page. . o f _ i _ " 

/ l ^ ^ r ^ l l / / M 6 - P 

P-L^-:L3 

Site Location 

SiteA/Vell No.. 

Weather " ^ ^ O * 5 OLr<rg.«.A4-

Description of Measuring Point (MP). 

Coded/ 
Replicate No 
Time Sampling 
Began I7i2.t> 

3 - ; L C / - 9 . T 

EVACUATION DATA 

Date _ 
Time Sampling 
Completed ^ ^ ^ 0 

orvv>. V ^ O ^ v w Q s / w v ' ^ i J i ^ 

Height of MP Above/Below Land Surface . 

Total Sounded Depth of Well Below MP 

Held Depth to Water Below MP-

Wet Water Column in Well. 

Gallons per Foot. 

Gallons in Well. 

Evacuation Method 

MP Elevation 

Water-Level Elevation. 

Diameter of Casing. 
Gallons Pumped/Bailed 
Prior to Sampling 

Sampling Pump Intake Setting 
(feet below land surface) 

Co lo rX i ea r 

SAMPLING DATA/FIELD PARAMETERS 

Odnr Co*[ T " ^ Appearance C\<»s- w^sV^'n Tfimpfiratiirfi S f ' ^ ^OQ 

aher (specific ion; OVA; HNU; etc.). 

Specific Conductance, 
iimhn.q/nm / ^ * - k ^ A/a*-IJ^"^!^-, pH C-iX 2 -

Sampling Method and Material 

Constituents Sampled 

1V C_t^» 

Remarks 

Container Description 
From Lab or G&M . 

C_Ci 5 0 0 w O PV.*r-,+v<^ 

C i ^ g o o y w \ V>\N<WiLcQ 

CO Id-"* ^ \ ' ^ '»^ 

Preservative 

Sampling Personnel 3 . -g t . 'SV.S-nC^c^ 

GAL/FT. 1-1/4" 

1-1/2" 
= 
= 

0.06 
0.09 

WELL CASING VOLUMES 

2" 
2-1/2" 

= 0.16 
= 0.26 

3" 
3-1/2" 

= 
= 

0.37 
0.50 

4" 
6" 

= 
= 

0.65 
1.47 

G&M Form 12 6-86 Southprint 89-1473 
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APPENDIX G 

AQUIFER TEST DISCHARGE ANALYTICAL RESULTS 

GERAGHTY & MILLER, INC. Q 



April 5, 1993 

SUBMITTED BY: 

James R. Reed and Associates, Inc. 
11864 Canon Blvd., Suite 103 
Newport News, VA 23606 

Geraghty & Miller 
Attn: Doug Mehan 

180 Admiral Cochrane Drive Suite 300 
Annapolis, Maryland 21401 

^ 

^ ^ > 

RECEIVED 

APR I 2 

GERAGHTY & MILLER. INC. 
ANNAPOLIS, MD. 

Sample Identification: lA, IB, IC, ID, 2A, 2B 
RE: MD05708 

Sample Received: 03/24/93 @ 17:00 
Sample Collected: See attachments 

Respectfully, 

Carol isenhour 
Vice President 

JRA:sms 



April 5, 1993 

Geraghty & Miller 
Attn: Doug Mehan 
180 Admiral Cochrane Drive Suite 300 
Annapolis, Maryland 21401 

SUBMITTED BY: 

REED 

v 

James R. Reed and Associates,^bic. / 
11864 Canon Blvd., Suite 103 J^^%. 
Newport News, Virginia 23606 "'̂ '̂  
(804)873-4703 

•v. 

Samples Received: 03/24/93 i 
Samples Collected: 03/23/93 
RE: MD05708 
Sample Identification: lA 
JRANo.: 93-2477 

17:00 
10:05 

Analysis(mg/L) 

BASE NEUTRALS 
N-nitrosodimethylamine 
Bis (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
Bis (2-chIoroisopropyI) ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene 
Isophorone 
Bis (2-ChIoroethoxy) methane 
1,2,4-trichlorobenzene 
Napthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-chloronapthalene 
Acenapthylene 
Dimethyl phthalate 
2,6-dinitrotoIuene 
Acenapthene 
2,4-dinitrotoluene 
Fluorene 
4-chlorophenyl phenyl ether 
Diethyl phthalate 
1,2-diphenylhydrazine 
N-nitrosodiphenylamine 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 

Results 

<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 

160 
<0.250 
<0.250 
<0.250 

3.4 
<0.250 
<0.250 

0.15 
<0.250 

1.2 
<0.250 
<0.250 
<0.250 
<0.250 

Analvst/Date/Time 

CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
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pf 

• 

• 

JRANo.: 93-2477 
AnalYsis(mg/L) 

BASE NEU IRAT.S (cont.) 
4-bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butyl benzyl phthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-dichlorobenzidine 
Bis (2-ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (K) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (ghi) perylene 
TCDD-Dioxin 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
1.000* 
0.250* 
0.250* 
0.250* 
1.000* 
0.250* 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
N/A 

*Normal detection limits cannot be reached due to sample matrix 

ACID EXIRACTABLES 
2-Chlorophenol 
Phenol 
2-nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-chloro-3-methylphenol 
2,4,6-trichIorophenol 
2,4-dinitrophenol 
4-nitrophenol 
2-methy 1-4,6-dinitrophenol 
Pentachlorophenol 

BTEX 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

8020 
8020 
8020 
8020 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 
0.020 
0.020 
0.020 

0.500* 
0.500* 
0.500* 
0.500* 

Results 

<0.250 
<0.250 

33.6 
13.1 

<0.250 
9.7 
17.1 

<1.000 
<0.250 

6.5 
4.8 

<1.000 
<0.250 
<0.250 

7.5 
1.4 
4.8 

<0.250 
<0.250 
<0.250 

not detected 

<0.005 
0.024 

<0.005 
0.023 

<0.005 
<0.005 
<0.005 
<0.020 
<0.020 
<0.020 
<0.020 

41 
9.5 
10 
11.5 

^ V^P^i 

Analvst/bate/TimeA';/7« 

CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 
CL-03/29/93 @ 08:54 

CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 
CL-03/28/93 @ 14:47 

CP-03/29/93 @ 21:24 
CP-03/29/93 @ 21:24 
CP-03/29/93 @ 21:24 
CP-03/29/93 @ 21:24 

*Normal detection limits cannot be reached due to sample matrix. 
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Per 
REED 

(Rnr lX XfifS,. 

JRANo.: 93-2477 
Analvsisfmg/L^ 

Arsenic 
Chromium 
Iron 
Lead 
Total Cyanide 
Free Cyanide 

Method No. 

206.2 
218.2 
236.1 
239.2 
335.3 

Detection Limit 

SM/16/412H 

0.001 
0.001 
1 
0.001 
0.02 
0.01 

Results 

0.064 
0.005 
10 
0.013 
0.41 
0.26 

• • ' • ^ 

Analvst/Date/Time 

FPE-04/01/93 @ 15:05 
FPE-03/26/93 @ 13:30 
SKH-04/05/93 @ 07:00 
FPE-03/26/93 @ 10:00 
MAF-03/30/93 @ 22:54 
MAF-04/02/93 @ 16:48 
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April 5, 1993 

r 
SUBMriTED BY:%//V4̂  

.., REED ^, 

Geraghty & Miller 
Attn: Doug Mehan 
180 Admiral Cochrane Drive Suite 300 
Annapolis, Maryland 21401 

James R. Reed and Associates, Inc. 
11864 Canon Blvd., Suite 103 
Newport News, Virginia 23606 
(804)873-4703 

Samples Received: 03/24/93 (3 ) 17:00 
Samples Collected: 03/23/93 @ 15:00 
RE: MD05708 
Sample Identification: IB 
JRANo.: 93-2478 

AnalvsisCmg/L) 

BASE NEUTRAT„S* 
N-nitrosodimethylamine 
Bis (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
Bis (2-chloroisopropyl) ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) methane 
1,2,4-trichlorobenzene 
Napthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-chloronapthaIene 
Acenapthylene 
Dimethyl phthalate 
2,6-dinitrotoluene 
Acenapthene 
2,4-dinitrotoluene 
Fluorene 
4-chlorophenyl phenyl ether 
Diethyl phthalate 
1,2-dipheny Ihydrazine 
N-nitrosodiphenylamine 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 

Results 

<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 

95 
<0.250 
<0.250 
<0.250 

1.3 
<0.250 
<0.250 
<0.250 
<0.250 

8.0 
<0.250 
<0.250 
<0.250 
<0.250 

Analvst/Date/Time 

CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
:24 
:24 
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JRANo.: 93-2478 
Analvsis(mg/L) 

BASE NEUTRALS (cont.) 
4-bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butyl benzyl phthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-dichlorobenzidine 
Bis (2-ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (K) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (ghi) perylene 
TCDD-Dioxin 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
1.000 
0.250 
0.250 
0.250 
1.000 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
N/A 

* Normal detection limits caimot be reached due to sample matrix 

ACID EXTRACi ABLES 
2-Chlorophenol 
Phenol 
2-nitrophenoI 
2,4-Dimethylphcnol 
2,4-Dichlorophenol 
4-chloro-3-methylphenol 
2,4,6-trichlorophenol 
2,4-dinitrophenol 
4-nitrophenol 
2-methy 1-4,6-dinitrophenol 
Pentachlorophenol 

BTEX 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

8020 
8020 
8020 
8020 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 
0.020 
0.020 
0.020 

0.500* 
0.500* 
0.500* 
0.500* 

Results 

<0.250 
<0.250 

20 
6.1 

<0.250 
6.3 
12.2 

<1.000 
<0.250 

4.2 
2.6 

<1.000 
<0.250 
<0.250 

2.8 
0.63 
2.2 
1.6 

<0.250 
<0.250 

not detected 

<0.005 
0.014 

<0.005 
0.020 

<0.005 
<0.005 
<0.005 
<0.020 
<0.020 
<0.020 
<0.020 

40 
9.5 
5.0 
5.5 

^%/A'4/ >5 
REED^ 

(R^:r^r^ ^ " " ^ ^ ^ 
Analvst/Date/Time . ^ y . . 

CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 
CL-03/29/93 @ 11 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
.24 

CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 
CL-03/28/93 @ 15:45 

CP-03/29/93 @ 22:06 
CP-03/29/93 @ 22:06 
CP-03/29/93 @ 22:06 
CP-03/29/93 @ 22:06 

*Normal detection limits cannot be reached due to sample matrix. 
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JRANo.: 93-2478 
Analvsis(mg/L) 

Arsenic 
Chromium 
Iron 
Lead 
Total Cyanide 
Free Cyanide 

Magnesium 
Manganese 
Sodium 
Total Hardness 
Calcium 
Silicon 

Chloride 
Sulfate 
BOD5 
Total Suspended Solids 
Total Dissolved Solids 

Method No. Detection Limit Results 

206.2 
218.2 
236.1 
239.2 
335.3 
SM/16/412H 

242.1 
243.1 
273.1 
130.2 
215.2 
6010 

325.3 
375.4 
401.5 
160.2 
160.1 

0.001 
0.001 
1 
0.001 
0.02 
0.01 

2 
0.02 
1 
1 
2 
0.3 

1 
5 
1.0 
1 
10 

0.032 
0.004 
11 
0.007 
0.46 
0.13 

29 
0.78 
69 
570 
178 
23.4 

49 
<5 
22 
354* 
1090 

Analvst/Date/Time 

_ REED ^. 

- • • ^ i i 

m % 

FPE-04/01/93 @ 13:52 
FPE-03/26/93 @ 13:30 
SKH-04/05/93 @ 07:00 
FPE-03/26/93 @ 10:00 
MAF-03/30/93 @ 22:54 
MAF-04/02/93 @ 16:48 

SKH-03/27/93 @ 09:00 
SKH-04/05/93 @ 08:00 
SKH-03/26/93 @ 09:30 
FPE-03/25/93 @ 11:15 
CSA-03/31/93 @ 15:00 
LAN(RSJ)04/06/93 @ ISO) 

FPE-03/31/93 @ 16:15 
FPE-03/30/93 @ 12:30 
SW-03/25/93 @ 13:05 
CSA-03/29/93 @ 09:05 
CSA/CL-03/25/93 @ 10:30 

*Sample had a considerable layer of oil. It was mixed well and crucible was dried to a constant second 
weight. 
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April 5, 1993 SUBMITTED BY: 

Geraghty & Miller 
Attn: Doug Mehan 
180 Admiral Cochrane Drive Suite 300 
Annapolis, Maryland 21401 

James R. Reed and Associates, Inc. 
11864 Canon Blvd., Suite 103 
Newport News, Virginia 23606 
(804)873-4703 

Samples Received: 03/24/93 @ 17:00 
Samples Collected: 03/23/93 @ 09:25 
RE: MD05708 
Sample Identification: IC 
JRANo.: 93-2479 

Analvsis(mg/L) 

BASE NEU'lRAInS* 
N-nitrosodimethylamine 
Bis (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
l,2-dichloroben7ene 
Bis (2-chloroisopropyl) ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) methane 
1,2,4-trichlorobenzene 
Napthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-chloronapthalene 
Acenapthylene 
Dimethyl phthalate 
2,6-dinitrotoluene 
Acenapthene 
2,4-dinitTOtoluene 
Fluorene 
4-chlorophenyl phenyl ether 
Diethyl phthalate 
1,2-diphenylhydrazine 
N-nitrosodiphenylamine 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 

*Normal detection limits cannot be reached due to sample matrix. 
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Results 

<0.500 
<0.500 
<0.500 
<0.500 
<0.500 
<0.500 
<0.500 
<0.500 
<0.500 
<0.500 
<0.500 
<0.500 

240 
<0.500 
<0.500 
<0.500 

17.4 
<0.500 
<0.500 

76.2 
<0.500 

49.6 
<0.500 
<0.500 
<0.500 
<0.500 

Analvst/Date/Time 

CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 



JRANo.: 93-2479 
AnalvsisCmg/L) 

BASE NEU'IKAT.S (cont.)* 
4-bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butyl benzyl phthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-dichlorobenzidine 
Bis (2-ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (K) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (ghi) perylene 
TCDD-Dioxin 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
2.000 
0.500 
0.500 
0.500 
2.000 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
N/A 

*Nonnal detection limits cannot be reached due to sample matrix 

ACID EXTRACTABLES 
2-Chlorophenol 
Phenol 
2-nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-chloro-3-methylphenol 
2,4,6-trichlorophenol 
2,4-dinitrophenol 
4-nitrophenol 
2-methy 1-4,6-dinitrophenol 
Pentachlorophenol 

BlEX 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

8020 
8020 
8020 
8020 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 
0.020 
0.020 
0.020 

0.500* 
0.500* 
0.500* 
0.500* 

Results 

<0.500 
<0.500 

2.8 
137 

<0.500 
208 
64 

<2.000 
<0.500 

5.6 
21.2 

<2.000 
<0.500 
<0.500 

30 
4.6 
17.5 
7.9 

<0.500 
4.0 

not detected 

<0.005 
0.026 

<0.005 
0.029 

<0.005 
<0.005 
<0.005 
<0.020 
<0.020 
<0.020 
<0.020 

39 
9.0 
8.5 
9.0 

/ ^^REED 

yx\^ 
Analvst/Daite^ime % 5 , , ^ 

• 0 

CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 
CL-03/29/93 @ 12:29 

CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 
CL-03/28/93 @ 16:52 

CP-03/29/93 @ 22:47 
CP-03/29/93 @ 22:47 
CP-03/29/93 @ 22:47 
CP-03/29/93 @ 22:47 

*Nonnal detection limits cannot be reached due to sample matrix. 
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JRANo.: 93-2479 
AnalvsisCmg/L) 

Arsenic 
Chromium 
Iron 
Lead 
Total Cyanide 
Free Cyanide** 

Method No. Detection Lunit 

206.2 0.001 
218.2 0.001 
236.1 1 
239.2 0.001 
335.3 0.01 
SM/16/412H 0.01 

Results 

0.031 
0.006 
12 
0.012 
0.24 
0.39 

"• 'X " 

Analvst/Date/Time 

l'PE-04/01/93 @ 14:01 
FPE-03/26/93 @ 13:30 
SKH-04/05/93 @ 07:00 
FPE-03/26/93 @ 10:00 
MAF-04/02/93 @ 16:48 
MAF-04/02/93 @ 16:48 

**Free Cyanide has possible positive interference due to reactions during sample preparation. 
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April 5, 1993 SUBMITTED BY: 
x ' tv f̂"̂ ^ & ̂ ^J 

Geraghty & Miller 
Attn: Doug Mehan 
180 Admiral Cochrane Drive Suite 300 
Annapolis, Maryland 21401 

James R. Reed and Associates, Inc. 
11864 Canon Blvd., Suite 103 
Newport News, Virginia 23606 
(804)873-4703 

Samples Received: 03/24/93 @ 17:00 
Samples Collected: 03/24/93 @ 17:40 
RE: MD05708 
Sample Identification: ID 
JRANo.: 93-2480 

Analvsis(mg/L) 

BASE NEUlKATnS* 
N-nitrosodimethylamine 
Bis (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
Bis (2-chloroisopropyl) ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) methane 
1,2,4-trichlorobenzene 
Napthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-chloronapthalene 
Acenapthylene 
Dimethyl phthalate 
2,6-dinitrotoluene 
Acenapthene 
2,4-dinitrotoluene 
Fluorene 
4-chlorophenyl phenyl ether 
Diethyl phthalate 
1,2-diphenylhydrazine 
N-nitrosodiphenylamine 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 

*Normal detection limits cannot be reached due to sample matrix. 

11 of 22 

Results 

<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 
<0.250 

122 
<0.250 
<0.250 
<0.250 

10 
<0.250 
<0.250 

36 
<0.250 

26.6 
<0.250 
<0.250 
<0.250 
<0.250 

Analvst/Date/Time 

CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 



JRANo.: 93-2480 
AnalvsisCmg/L) 

BASE NEUlRATnS (cont.)* 
4-bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butyl benzyl phthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-dichlorobenzidine 
Bis (2-ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (K) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (ghi) perylene 
TCDD-Dioxin 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
1.000 
0.250 
0.250 
0.250 
1.000 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
N/A 

*Normal detection limits cannot be reached due to sample matrix, 

ACID EXTRAC'l'ABLES 
2-Chlorophenol 
Phenol 
2-nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-chloro-3-methylphenol 
2,4,6-trichlorophenol 
2,4-dinitrophenol 
4-nitrophenol 
2-methyl-4,6-dinitrophenol 
Pentachlorophenol 

BTEX 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

8020 
8020 
8020 
8020 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 
0.020 
0.020 
0.020 

0.500* 
0.500* 
0.500* 
0.500* 

Resuhs 

<0.250 
<0.250 

1.1 
107 

<0.250 
26.3 
49.5 

<1.000 
<0.250 

3.3 
9.4 

<1.000 
<0.250 
<0.250 

12.2 
2.1 
7.8 

<0.250 
<0.250 
<0.250 

not detected 

<0.005 
0.044 

<0.005 
0.033 

<0.005 
<0.005 
<0.005 
<0.020 
<0.020 
<0.020 
<0.020 

38 
8.5 
4.5 
3.5 

°^y ^^> •^! y o p g y 
Analvst/DateA'ime ''^f%/?, 

^%7X 
"̂// 

CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 
CL-03/29/93 @ 13:34 

CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 
CL-03/28/93 @ 17:55 

CP-03/29/93 @ 22:47 
CP-03/29/93 @ 22:47 
CP-03/29/93 @ 22:47 
CP-03/29/93 @ 22:47 

*Normal detection limits cannot be reached due to sample matrix. 
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JRANo.: 93-2480 
Analvsis(mg/L) 

Arsenic 
Chromium 
Iron 
Lead 
Total Cyanide 
Free Cyanide 

Method No. Detection Limit Results 

206.2 
218.2 
236.1 
239.2 
335.3 
SM/16/412H 

0.001 
0.001 
1 
0.001 
0.01 
0.01 

0.021 
0.006 
10 
0.008 
0.36 

<0.01 

Analvst/Date/Time ^^ . 

FPE-04/01/93 @ 14:06 
FPE-03/26/93 @ 13:30 
SKH-04/05/93 @ 07:00 
FPE-03/26/93 @ 10:00 
MAF-04/02/93 @ 16:48 
MAF-04/02/93 @ 16:48 
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April 5, 1993 SUBMITTED BY: 
' • • • / I 

(f^^M 

Geraghty & Miller 
Attn: Doug Mehan 
180 Admiral Cochrane Drive Suite 300 
Annapolis, Maryland 21401 

Samples Received: 03/24/93 @ 17:00 
Samples Collected: 03/24/93 @ 10:00 
RE: MD05708 
Sample Identification: 2A 
JRANo.: 93-2481 

Analvsis/'me/L) 

BASE NEU TRALS* 
N-nitrosodimethylamine 
Bis (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 

; g ^ 1,2-dichlorobenzene 
^ P Bis (2-chloroisopropyl) ether 

Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) methane 
1,2,4-trichlorobenzene 
Napthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-chloronapthalene 
Acenapthylene 
Dimethyl phthalate 
2,6-dinitrotoluene 
Acenapthene 
2,4-dinitrotoluene 
Fluorene 
4-chlorophenyl phenyl ether 
Diethyl phthalate 
1,2-diphenylhydrazine 
N-nitrosodiphenylamine 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

; ^ 1 ^ *Normal detection limits cannot be reached due to sample matrix. 
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James R. Reed and Associates, Inc. 
11864 Canon Blvd., Suite 103 
Newport 
(804)873 

Results 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 

5.6 
<0.005 
<0.005 
<0.005 

0.022 
<0.005 
<0.005 

0.25 
<0.005 

0.058 
<0.005 
<0.005 
<0.005 
<0.005 

News, Virginia 23606 
-4703 

Analvst/Date/Time 

CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 



JRANo.: 93-2481 
AnalvsisCmg/L) 

BASE NEUTRALS (cont.)* 
4-bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Benzidme 
Butyl benzyl phthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-dichlorobenzidine 
Bis (2-ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (K) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (ghi) perylene 
TCDD-Dioxin 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
N/A 

*Normal detection limits carmot be reached due to sample matrix 

ACID EXlRACTABLES 
2-Chlorophenol 
Phenol 
2-nitrophenol 
2,4-Dmiethylphenol 
2,4-Dichlorophenol 
4-chloro-3-methylphenol 
2,4,6-trichlorophenol 
2,4-dinitrophenol 
4-nitrophenol 
2-methyl-4,6-dinitrophenol 
Pentachlorophenol 

BTEX 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

8020 
8020 
8020 
8020 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 
0.020 
0.020 
0.020 

0.500* 
0.500* 
0.500* 
0.500* 

Results 

<0.005 
<0.005 

0.056 
0.010 

<0.005 
<0.005 

0.006 
<0.020 
<0.005 
<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 

not detected 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 
<0.020 
<0.020 
<0.020 

1.5 
<0.500 

0.500 
<0.500 

.̂ ^ w ^ ^ 
Off, V. ' " R E ' E D ; , 

Analvst/Date/Time '"?%«/,„ 
-hrjirX • 

•<J-f 

CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 
CL-03/29/93 @ 12:46 

CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 
CL-03/28/93 @ 12:46 

CP-03/30/93 @ 00:09 
CP-03/30/93 @ 00:09 
CP-03/30/93 @ 00:09 
CP-03/30/93 @ 00:09 

*Normal detection limits cannot be reached due to sample matrix. 
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%^X 
JRANo.: 93-2481 
Analvsis(mg/L) 

Arsenic 
Chromium 
Iron 
Lead 
Total Cyanide 
Free Cyanide 

Method No. 

206.2 
218.2 
236.1 
239.2 
335.3 

Detection Limit 

SM/16/412H 

0.001 
0.001 
1 
0.001 
0.01 
0.01 

Results 

<0.001 
0.002 
0.7 
0.023 
0.187 
0.035 

- . . ^ 
Analvst/Date/Time 

FPE-04/01/93 @ 14:24 
FPE-03/26/93 @ 13:30 
SKH-04/05/93 @ 07:00 
FPE-03/26/93 @ 10:00 
MAF-03/30/93 @ 22:54 
MAF-04/02/93 @ 16:48 
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April 5, 1993 

Geraghty & Miller 
Attn: Doug Mehan 
180 Admiral Cochrane Drive Suite 300 
Annapolis, Maryland 21401 

/X 

% 

/ 

SUBMITTED BY: 
:y%/ 

X 

'//; 

., REED ^, 
9Q\b> 

X 
(f^^ ̂ ' 

James R. Reed and Associates, Inc. 
11864 Canon Blvd., Suite 103 
NcAvport News, Virginia 23606 
(804)873-4703 

• 

Samples Received: 03/24/93 @ 17:00 
Samples Collected: 03/24/93 @ 14:00 
RE: MD05708 
Sample Identification: 2B 
JRANo.: 93-2482 

Analvsis(mg/L") 

BASE NEUTRALS* 
N-nitrosodimethylamine 
Bis (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
Bis (2-chloroisopropyl) ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) methane 
1,2,4-trichlorobenzene 
Napthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-chloronapthalene 
Acenapthylene 
Dimethyl phthalate 
2,6-dinitrotoluene 
Acenapthene 
2,4-dinitrotoluene 
Fluorene 
4-chlorophenyl phenyl ether 
Diethyl phthalate 
1,2-dipheny Ihydrazine 
N-nitrosodiphenylamine 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

*Normal detection limits carmot be reached due to sample matrix. 
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Results 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 

6.8 
<0.005 
<0.005 
<0.005 

0.026 
<0.005 
<0.005 

0.28 
<0.005 

0.068 
<0.005 
<0.005 
<0.005 
<0.005 

Analvst/Date/Time 

CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 



./Oy-. 

• 

JRANo.: 93-2482 
Analvsis(mg/D 

BASE NEUTRALS (cont.)* 
4-bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butyl benzyl phthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-dichlorobenzidine 
Bis (2-ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (K) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (ghi) perylene 
TCDD-Dioxin 

Method No. 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Detection Limit 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
N/A 

*Normal detection limits cannot be reached due to sample matrix 

ACID EXTRACTABLES 
2-Chlorophenol 
Phenol 
2-nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-chloro-3-methylphenol 
2,4,6-trichlorophenol 
2,4-dinitrophenol 
4-nitrophenol 
2-methy 1-4,6-dinitrophenol 
Pentachlorophenol 

BlEX 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

8020 
8020 
8020 
8020 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 
0.020 
0.020 
0.020 

0.500* 
0.500* 
0.500* 
0.500* 

Results 

<0.005 
<0.005 

0.076 
0.016 

<0.005 
0.006 
0.014 

<0.020 
<0.005 
<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 

not detected 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 
<0.020 
<0.020 
<0.020 

<0.500 
<0.500 

1.0 
<0.500 

^ - :/̂ . ̂ i & a 
Oo,̂ , '^ '"REED " 

Analyst/Date/Time 

^ ^ ' ^ X . . 
CL-03/29/93 @ 13:44 : i & $ 
CL-03/29/93 @ 13:44 '^"^ 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 
CL-03/29/93 @ 13:44 

CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 
CL-03/28/93 @ 13:44 

CP-03/30/93 @ 00:50 
CP-03/30/93 @ 00:50 
CP-03/30/93 @ 00:50 
CP-03/30/93 @ 00:50 

*Normal detection limits caimot be reached due to sample matrix. 
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• 

JRANo.: 93-2482 
Analysis(mg/L) 

Arsenic 
Chromium 
Iron 
Lead 
Total Cyanide 
Free Cyanide 

Magnesium 
Manganese 
Sodium 
Total Hardness 
Calcium 
Silicon 

Chloride 
Sulfate 
BOD5 
Total Suspended Solids 
Total Dissolved Solids 
Total Alkalinity 

Carbonate 
Bicarbonate 

X ^ 
• c 

.., REED ^, 

Method No. Detection Limit Results Analvst/Date/Time 

206.2 0.001 <0.001 FPE-04/01/93 @ 14:33 ^ 
218.2 0.001 0.019 FPE-03/26/93 @ 13:30 
236.1 1 0.7 SKH-04/05/93 @ 07:00 
239.2 0.001 0.007 FPE-03/26/93 @ 10:00 
335.3 0.01 0.180 MAF-03/30/93 @ 22:54 
SM/16/412H 0.01 0.010 MAF-04/02/93 @ 16:48 

242.1 1 8 SKH-03/27/93 @ 09:00 
243.1 0.01 0.09 SKH-04/05/93 @ 08:00 
273.1 1 25 SKH-03/26/93 @ 09:30 
130.2 1 384 FPE-03/25/93 @ 11:15 
215.2 2 142 CSA-03/31/93 @ 15:00 
6010 0.3 120 LAN(RSJ)(MA)6^ @ 18:00 

325.3 1 18 FPE-03/31/93 @ 16:15 
375.4 5 15 FPE-03/30/93 @ 12:30 
401.5 1.0 650 SW-03/25/93 @ 13:05 
160.2 1 34 CSA-03/29/93 @ 09:05 
160.1 10 541 CSA/CL-03/25/93 @ 10:30 
310.1 10 363 CSA-03/31/93 @ 08:50 

<1 CSA-03/31/93 @ 08:50 
363 CSA-03/31/93 @ 08:50 
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REED 
X 9 Q \ ^ 

JRANo.: 93-2475 

Sample Received: 03/24/93 @ 17:00 
Sample Collected: 03/23/93 
Sample ID: Trip Blank 

Analysis Method No. 

Benzene 8020 
Toluene 8020 
Ethylbenzene 8020 
Xylenes 8020 

Detection Limit 

0.001 
0.001 
0.001 
0.001 

Results 

<0.001 
<0.001 
<0.001 
<0.001 

Analvst/Date/Time 

CP-03/29/93 @ 20:02 
CP-03/29/93 @ 20:02 
CP-03/29/93 @ 20:02 
CP-03/29/93 @ 20:02 

JRANo.: 93-2476 

Sample Received: 03/24/93 @ 17:00 
Sample Collected: 03/24/93 
Sample ID: Trip Blank 

Analysis Method No. 

Benzene 8020 
Toluene 8020 
Ethylbenzene 8020 
Xylenes 8020 

Detection Limit 

0.001 
0.001 
0.001 
0.001 

Results 

<0.001 
<0.001 
<0.001 
<0.001 

Analvst/Date/Time 

CP-03/29/93 @ 20:43 
CP-03/29/93 @ 20:43 
CP-03/29/93 @ 20:43 
CP-03/29/93 @ 20:43 
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Base Neutrals and Acid ExtractaMes - Library Search 

• 

RE: lA(»-2477) 

Library search siiowed some nuyor peaks as foDows; 
diben2X]funn,4-inethyl-
l-napfathalenol,2-methyl-
l,4-methaiicinaphthalene,l,4-dihydio-
phenol,2,4^-triinethyl-
phenol^-piopyl-
I*enol,2-ethyl-5-methyl-
(*enol^-ethyl-
phenol,2,6-diniethyl-
beiizene,l-propenyl-
phenol,2-fluciro-
cyclohexene 
acenaphthylene, 1,2-dihydro-
naphthalene l^i-dimethyl 
napfathalene,2-ethenyl-
naphthalene,1.2-dihydro-3-methyl-
IH-indene.l-methyl-
benzene,l-etheiiyl-2-methyl-
benzene,l,2,4-triinethyl-
benzene,l-ethyl-2-methyl-
bcnzene,(l-methylethyl)-

RE: IB (93-2478) 

Library search showed some m^or peaks as fonows: 
cyclohexene 
phenoI,2-fluoro-
lAenol,2,6-dimethyl-
phenol,2,3,5-triniethyl-
phenol,2-ethyl-5-methyl-
phenol,2,propyl-
l,4-methanonaphthalene,l,4-<lJhydio-
funn,3-phenyl-
3-butenoic acid,4-phenyl-
l-naphtha]enol,2-methyI-
anthracene,l-methyl-
benzene,l-ethyl-3-methyl-
naphthalene.l-methyl-
acenaphthylene,l,2-dihydro-
9H-fluoreae 
dibenznthiophene 
9,10-dime thylanthracene 
naphthelene,l,3~ dimethyl-
naphtha! ene,2-ethenyl-
pyrene.l-methyl-

RE: 10(93-2479) 

Library search showed some m^jor peaks as follows: 
cyclohexene 
phenol,2-fluoio-
bcnzenc,l-ethenyl-2-mcthyl-
phenol,2,6-dimethyl-
phenol,2,4,5-trimethyl-
phenol,4-propyl-
benzoic acid,2,3-dimethyl-
l-naphthaIenol,2-methyl-
phenol,3-(2-phenylethyl)-
benzene, methyl-
benzene, (1-methylcthyl)-
benzenc,l-ethyl-2-methyl-
benzene,l,2,3-ttimethyl-
benzene,l-ethenyI-2-methyl-
lH-indene,l-methyl-
naphthalene,l-methyl-
napbthalene,2-ethyl-
acenaphthylene,l,2-dihydro-
pyrene.l-methyl-
triphenylene,2-methyl-

R£: ID (93-2480) 

Library search showed some mt^or peaks as foOows: 
cyclohexene 
lH-indene,2,3-dihydro-
phenol,2-methyl-
phenol,4-raethyl-
phenol,2,6-dimethyl' 
phenol,2,3,5-trimethyl-
phenol,2-ethyl-5-methyl-
phenol,2,-propyl-
l,4-methanonaphtlialene,l,4-dihydio-
benzoic acid,3,4-dimethyl-
l-naphthalenol,3-methyl-
cyclobutene,2-propenylidene-
benzene,(l-methylethyl)-
benzene,l-ethyl-2-methyl-
benzene,l,2,3-trimethyl-
benzene,l-ethenyl-2-methyl-
benzene,2-ethyl-l,4-dimethyl-
naphthalene,l-methyl-
naphthalene,2-ethenyl-
naphthalene,l,5-dimethyl-
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Base Neutrals and Acid Extractabies - Library Search 

_̂ REED ^, 

• 

RE: 2A (93-2481) 

Library search showed some m^or peaks as follows: 
benzene,l,2,4-trimethyl-
benzene,l-ethenyl-2-methyl-
benzene,2-ethyl-l,4-dimethyl-
benzene,l,2,3,4-tetnniethyl-
lH-indene,2,3-dihydro-4-methyl-
lH-indene,l-methyl-
lH-indene,l,l-dimethyl-
1,4-methanoaapfathalene, l,4-dihydn>-
na{dithalene,l,3-dimethyl-
na{Athalene,2-ethyl-
dibenzofuran 
IH-phenalene 
cyclohexene 
benzene,methyl-
benzene,ethyl-
benzene,l,4-dunethyl-
benzene,l,2-dimethyl-
bcnzene,(l-methylethyl)-
benzene,l-ethyl-2-methyl-
2-methylnaphthalene 

RE: 26(93-2482) 

Library search showed some m^or peaks as foDows: 
naphthelene,l-(2-propenyI)-
dibenzofiuan 
naphthalene,l,3-dimethyl-
naphthalene,2-ethyl-
naphthalene,2-ethenyl-
naphthalene,l-methyl-
lH-indene,l,l-dimethyl-
lH-Jndene,l-methyl-
lH-indene,2,3-dihydro-4-methyl-
benzene,(l-methyl-l-piopenyl)-,(E)-
benzene,2-ethyl-l,4-dimethyl-
benzene,l-ethenyl-2-methyl-
benzene,l,2,3=trimethyl-
benzene,l-ethyl-2-methyl-
benzene,(l -methylethyl)-
xylenes 
ethylbenzene 
cyclohexene 
benzene 
2-methylnaphthalene 
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APPENDIX H 

SLUG TEST SOLUTIONS 

GERAGHTY 6? MILLER, INC W 



N A 

^•^GERAGHTY 
^(SfNDLLERJNC 

C Environmental Services 

•N A 

SUBJECT: ^ L 0 6 i T l S ^ T ' Z i A . r J H 

PROJECii / M O o e S ?. e o g ^ M o r - f a i t c A l C - P 

CUENT/PROJECIi NO: 

BV^'JZtg DATE: Ŝ  o 
CHKD: DATE: 

REV: DATE: 

SHEET 

/ 

/-VJO/O 

Tf^*^£ . s ^ ^ < ^ c ^t.ciCt 
AZ»yta/-4£t:i ^^£CotJl i&'^ 

O . «=»c> O O 

d>. o o 3 3 
<3. o o C 6 

<D. 2>/ -3 5 

a . c / ^ c 

O . O Z d d 

O. 0 2 .3 3 

^ . O ^ £ . 6 

o . o 3 0 0 

Q . 0 S o o 

, T o i e . t ^ E i - t - n ^ t y ^ - i d 

S ^ O C n 7-2.S>/- » > * " ' ~ > ^ 

T^e.r»rH 70 u iAnA /3£caO 
^AitTmt STATIC tA iMlK Lt i f t -L 

- / . 6 6 
- / . . s - i 

- / . S 7 

- / . S Z 

- / . S J 

- / S O 

- / . V? 

-//vir 
- / . v 7 

_ / . v ; 2 

f ^ X t ^ ••" 

<5 . / o 0 0 

d . / 3 5 3 

^ . / . 5 0 o 

£ i , Z O O O 

^ . 2 5 0 0 

O . S o 0 0 

a . 3 . 3 B S 

O • 5 o o c i 

^ . 7 ^ 0 0 

/ . c3 o <=> 

/ . ; i s o o 

/ . .yoo 

/ . 7 . 5 0 0 

a . o o o o 

y . 0 0 0 

.y. (3 0 0 

S'. so<=> 

- / . 3 ^ 

- / . 3 / 

- / . 2 5 

- / . 2 . / 

- A / 3 

- / . <i<£, 

- / . o o 

- D. ^ S 

- ^ . 7 ^ 

- O . 5 ^ 

- O . V€. 

- O . . 5 5 

- O. 2 5 " 

~ 0 ••2.Z. 

- O . ^-7 

- £D. / f 

_ O . C " ? 

- O . <5 3 
-. O . o -J, 

- 0 , 0 / 

Q&M Fbnii 30 6.89 Southprirt 89-1294 



Geroght/ ic Miller, Inc. 

Pro jec t No.: MD057.08 Locat ion: Norfolk MGP 

MW-10 SLUG TEST 

3.6 S.4 
rvne (min) 

DATA SET: 

8 : \nv -1D .>q t 

03/31/93 

AQUIFER TYPE: 

Unconfined 

SOLUTION METHOD: 

Bouner-Rice 

TEST DATE; 

Morch 25,1993 

ESTIMATED PARAMETERS: 

0.01)06743 r t / n i n 
0.9233 f t 

TEST DATA: 

HO = 1.66 f t 
r e = Q.oa f t 
r* - 0.3-1 t t 
L = 10. f t 
b - i . 9 ^ f t 
H = 8.64 f t 

X V"^-"' 



GERAGHTY 
'<Sf MILLER, INC. 

Environmental Services 

SUBJECT: 

PROJECT: 

CUENT/PROJECT: NO: 

a t 

CHKD: 

REV: 

DATE: 

DATE: 

DATE: 

^ 

»*o - / o 

J ^ X' y c ^ ' ^ C ^ 7 V 

. < ^ 

> 2.(0 

% . 
X^( 

/ - l ^ 

V. 7 

G&M Fcxm 30 &«9 Southprirt 89-1294 



r 
^•rGERAGHTY 

^(S-MILLER, INC. 
Environmental Services 

SUBJECT: ^ L i X t 72 ST" ZJATTl n 
PROJECT: /MOOOS7. o o s ^ A l o r A / k MC-P 

CUENT/PROJECT: NO: 
• ^ 

BY: <n-t2. DATE: ^ S l j j l 

CHKD: DATE: 

REV: DATE: 

^ M G E \ 

SHEET 

/ 

— - • — 

1 

1 

T V - ^ ^ 'S^^<:t . 
:AZfy>ct/j£Ci ^ 

O. O O O o 
O . o o 3 ^ 

O . O O 6 « 
O , O O 9 ^ 

O. o t 3 2 

O.O A O o 
o.a Z 3 3 
C'Cze, <̂  
a .c 3ci o 
o . o S o o 

O ' C 2 r 3 3 
O , / O O o 

C). / / 6 «£ 
0 . / 3 3 3 

o . y s G o 

O . / 6 3 3 

- - — : - - - • - • 

£OS.i.C X ^ ^ ^ S O - A S 

X /M iTML STATIC e^iATlK Lt t fZL 

- / . 2 . Z . - ~ -
- / . / O 

- / . o 3 

- o . y ^ 

- O . 7 / 
- O . <£»S 
- O . S 1 
- o . s v 
- 0 - 3 0 

- C. / 7 
- iD . / o 

- O . O <2. 

- o . o y 
- o .oz . 
- O . O / 
- O . O / 

- o . oo> 

• - - • - - . 

• 

G&M Form 30 &S9 Southprirt 89-1294 
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Geraghty Sc Miller, Inc. 
P r o l e c t No. : M D 0 5 7 . 0 8 Location: N o r f o l k MGP 

MW-13 SLUG TEST 

10- HI 1111II l l l l l l 111111IIII I I I I I | l 11 n i l II l l l l l l I l l [ : 

w 1. 

d 

a 
o 
a 

i-H 

.2 0.1 
p 

0 0 1 11' 1111 LV.1 11 111111111 I n 1111111 III1111111 

0. 0.2 0.4 0.6 0.8 1. 
Time (min ) 

DATA SET: 
B : \inw-13 . aqt 

03 /31 /93 

AQUIFER TYPE: 
Unconf Ined 

S O L U T I O N M E T H O D : 

Bouwar-RIce 

T E S T D A T E : 

March 23,1993 

ESTIMATED PARAMETERS: 
< = 0.03116 f t / i n i n 
yD = 1.305 f t 

TEST DATA; 
HO - 1.22 f t 
re = 0.Q8 f t 
rw - 0.34 f t 
L = 6.3 f t 
b = 5.3G f t 
H = 5.36 f t 

o 

4W 
• X i - > 

^ 

file:///inw


^•^GERAGHTY 
(S? MILLER, INC. 

Environmental Services 

SUBJECT: 

PROJECT: 

CUENT/PROJECT: NO: 

BYi 

CHKD: 

REV: 

DATE: 

DATE: 

DATE: 

^ 

^ 

MGE 

SHEET 

/ 
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>^^^GERAGHTY 
gflS? MILLER, INC. 
9^Environmental Services 

SUBJECT: ^ i . O & \ r > S > 7 " 

PROJECT: y M D O O S "?. OO l X 

Z>^<»-T7S* 

/Oor<4//t /us/o 

CUENT/PROJECT: NO: 

BViVH^ DATE:y?//?J 

CHKD: DATE: 

REV: DATE: 

PAGE 

• - • -

^ 

» 

/v i i /^- A*^ : r . 

t3'<i.OCj T ' ^ & T i : i / \ 7 7 l 

- r / m j = : sSy ' ^C /S ^ c o i t , 

< i y i ^ O v / £ Z ^ / 1 7 / A J « J 7 X S 

^ • o o o c a 

O . 0 0 3 3 

<3 . 0 0 €>(£> 

0 . 0 0 9<^ 

^ . C / v 3 3 

0 . 0 / £ 6 

0 . C Z o o 

0 . 0 2 . 3 2 

0 . 0 2 6 t 

C) . 0 ^ 0 0 
0 ' 0 & 0 0 

<:? . 0 £><S(2 

0 . f l r « ' ^ 3 

0 . / 0 0 0 

0 . / / 6 ^ 

0 . / 3 3 i 
0 . / S o c s 

& . / £ < £ & 

O . i 8^3 2 
0 . Z O O O 

0 Z / 6,0, 

a z 3 3 3 
0 z<£<&C» 
0 . Z - s r ^ ^ 

::-r::.^:-:.;, ^ ; . - : ; : ; : . ; : : : T : : : v , v ^ - ^ 

t>£- /» / - *A T d /O/VTEjf i A i C e ^ 

/ r i t r / A r / . s m - n c u i A 7 Z j e . e z / z / 

- / . 0 0 

- / . 6 3 

- .̂ J . 7*7 

- / . ^ / 

- 0 . •S'7 

- 0 . 9 3 

— 0 . r e 
- 0 . 7 t f 

- 0 . & & 

- O . V < i 

- O . J 2 . 

- 0 . Z - / 

- 0 . / ^ 

- • 0 . / o 

— 0 . 0 7 

- 0 . 0 s 

- o . o y 
- 0 . 0 3 

- O - O Z 

- 0 . 0 / 

^ 0 . 0 / 

- 0 . 0 / 

CS. OC3 

.. 

G&M Rxm 30 S ^ Southprirt 89-1294 
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Geraghty & Miller. Inc. 

P r o j e c t No . : M D 0 5 7 . 0 a Locat ion: Norfolk MGP 

MW-14 SLUG TEST 

to. 

1. 

** 

1 
o 
o. 
n 
a 

0.1 

f " 1 

-
-
. 
1 

I 

^w 

- \ 

. . .1 

1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 L 

'O, 0.2 0.4 0.6 0.8 1. 
Time (min) 

DATA SET: 
B: V i n w - 1 4 . a q t 

O M O I i a j 

AQUIFER TYPE: 
U n c o n f i n e d 

SOLUTION METHOD: 

B o u w e r - R l c e 

TEST DATE: 
M a r c h 2 5 , 1 9 9 3 

ESTIMATED PARAMETERS; 
K = 0 . 0 1 6 2 8 f t / m i n 
yO = 1 . 2 2 3 f t 

TEST DATA: 

HO = 1 .63 f t 
r e = 0 . 0 8 f t 
rw = 0 . 3 4 f t 
L = I D . f t 
b = 9 . 4 6 f t 
H = 9 . 4 E f t 

/ 

- , ^ 
-a. 

' 

3 



GERAGHTY 
'(S? MILLER, INC. 

Environmental Services 

SUBJECT: 

PROJECT: 

CUENT/PROJECT: NO: 

BY: 

CHKD: 

REV: 

DATE: 

DATE: 

DATE: 

^ 

^ 

SHEET 

/ 

«o-/ y 

., y^ > < C ^ J t - J < 

« > 7 ^ ^—J • 

/ " ^ ^ — ^ — ^ 

^<yi 

-/er,. y a . y -I -e_ . / ^ 

\ 

t^' 

•( X - - ' ••'• 

ORlGl^: 'i^'mt (R^.'i) 
3_.T> 

^ 

S.3 

c 

. s . 3 

- ' : • & , ' • 

G&M Form 30 & ^ Southprirt 89-129< 



Geraghty ic Miller, Inc. 

P r o j e c t No. : MD057.08 Locat ion : Norfolk MGP 

MW-22 SLUG TEST 

1 . 1 " 111111 n 111111111111111111111111111111111111111. 

i 0.1 
o 
a. 
n 

2 

Q Q . I I I l l l I l l l I I I J I IN 

* 0. 1.4 2.8 4,2 5.6 7. 
Time (min) 

DATA SET: 
b : \ U M - 1 2 . A Q T 

0 4 / 0 1 / 9 3 

AQUIFER TYPE: 
U n c o n f I nod 

SOLUTION METHOD: 
B o u w e r - R I ca 

TEST DATE: 
M a r c h 2 3 , 1 9 9 3 
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Well MW-1 
Slug Tesc Oaca 

Tesc Start: 10/5/89 16:56 
Test End: 10/5/89 16:59 
Test Duration (min): 2 
Static Depth to Water (ft) 6.16 

Time Since 
Slug Removed 
In Seconds 

0 
1 
2 
3 
4 
5 
7 
8 
9 
10 
12 
14 
20 
30 
42 

Depth to Water 
Below Top of 
Casing (ft) 

6.98 
6.74 
6.61 
6.52 
6.46 
6.41 
6.39 
6.36 
6.34 
6.32 
6.30 
6.28 
6.27 
6.25 
6.25 

Note: Additional data was collected; 
however, only data used for the 
test analysis are presented. 

GERAGHTY & MILLER, INC. 
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M W - 1 S L U G T E S T 
1 0 M I I I I I 1 1 i | l l I I I I i I I I I I 11 11 I I I I I I I I I 11 I I Iil I I I I I I M 

I K - 1.1344E-004 ft/sec 

YO- 0.BB37 ft 

1. 
- Q 

0.1 — 

l.E-002 

ja a 
a a 

1 III I III 1 I 1 1 M l n 1 I I I M I I I i M I 1 I I M I M I I 1 II 1 11 1 I 1 
0 . 4 . 8. IS. 

Tims (sec) 
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Well MW-2 
Slug Test Data 

Test Start: 10/5/89 17:09 
Test End: 10/5/89 17:12 
Test Duration (min): 3 
Static Depth to Water (ft) 

°x,. 
-il 

6.81 

• 

Time Since 
Slug Removed 
In Seconds 

0 
1 
2 
3 
4 
5 
7 
8 
9 
10 
12 
14 
16 
20 
22 
25 
30 
35 
45 
55 
117 
147 
192 

Depth to Water 
Below Top of 
Casing (ft) 

7.92 
7.71 
7.58 
7.49 
7.43 
7.39 
7.36 
7.33 
7.29 
7.26 
7.22 
7.16 
7.12 
7.07 
7.04 
7.00 
6.98 
6.94 
6.91 
6.89 
6.86 
6.85 
6.84 

Note: Additional data was collected; 
however, only data used for the 
test analysis are presented. 

GERAGHTY & MILLER, INC. 
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MW-S SLUG TEST 
10. M M 1 n 1 1 I I I 1 I 111 I 11[11 I I I 1 I I 1 I I 1 1 1 I I 1 1 1 I I I I I I I I 1 M 

K - 4.2962E-00S f t / s e c 

YO- 0.B62 f t 

1. r-

0.1 a n n a a a 

l.E-002 
0. 

DDD a a a n a a a a a a a a a ^ a 
D n 

n 1 m n 1 Ml n n 111 n iHi 111 n i l l I I I11I I i I M 11 111 11 
BO. \ 120. 

Time (eec) 
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Well MW-4 
Slug Test Data 

Test Start: 10/5/89 17:41 
Test End: 10/5/89 17:48 
Test Duration (min): 7 
Static Depth to Water (ft) 7.72 

Time Since 
Slug Removed 
In Seconds 

0 
1 
2 
3 
4 
6 
7 
8 
9 
10 
12 
14 
16 
18 
20 
22 
25 
30 
35 
41 
50 
67 
87 
107 
127 
147 
197 
267 
387 

Depth to Water 
Below Top of 
Casing (ft) 

9.27 
9.22 
9.17 
9.13 
9.09 
9.05 
9.01 
8.99 
8.95 
8.92 
8.86 
8.81 
8.75 
8.74 
8.69 
8.66 
8.60 
8.54 
8.48 
8.43 
8.39 
8.37 
8.34 
8.32 
8.30 
8.29 
8.27 
8.23 
8.20 

Note: Additional data was collected; 
however, only data used for the 
test analysis are presented. 

GERAGHTY & MILLER. INC. 
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10 J I I I I I I I I I I I I I I I I I I I I 1 I i I 1 i 1 1 [ 1 1 1 I 1 1 1 I I I I I I I I i 1 1 L 

- K - 2.1341E-00B ft/sec 

- YO- 1.211 ft 

1. 

0.1 
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I 11 I I I I I I I I K l I I I M I I I I I I I I I I I I I I I I 11 I I I I I I i I I I I 1 I 
160. 240. 
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Well MW-8 
Slug Test: Data 

Test Start: 10/5/89 14:08 
Test End: 10/5/89 14:12 
Test Duration (min): 4 
Static Depth to Water (ft): 6.34 

Time Since 
Slug Removed 
In Seconds 

0 
1 
2 
3 
4 
5 
7 
8 
9 
10 
12 
15 
18 
20 
25 
30 
35 
42 
52 
62 
72 
82 
87 
107 
137 
162 
177 
197 

Deptzh to Water 
Below Top of 
Casing (ft) 

7.59 
7.44 
7.37 
7.28 
7.20-
7.15 
7.10 
7.05 
7.00 
6.96 
6.89 
6.80 
6.75 
6.71 
6.63 
6,59 
6.54 
6.50 
6.47 
6.45 
6.42 
6.41 
6.40 
6.39 
6.38 
6.38 
6.37 
6.35 

Note: Additional data was collected; 
however, only data used for the 
test analysis are presented. 

GERAGHTY & MILLER. INC. 
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HW-B SLUG TEST 

10. U I I 1 I l l l I I I I I I I 1 I i I H I I m i l I I I M I I 11 1 I I I I I I I 1 I I U T 1 r 
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Well MW-12 
Slug Test Data 

Test start: 10/5/89 14:58 
Test End: 10/5/89 15:41 
Test Duration (min): 42 
static Depth to Water (ft): 7.74 

Time since 
Slug Removed 
In Minutes 

Depth to Water 
Below Top of 
Casing (ft) 

0, 
0, 
0, 
0. 
0, 
0.7 
1.0 
2.0 
3.0 
5.0 
7.0 
10.0 
12.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
41.5 

8.92 
8.80 
8.74 
8.71 
8.67 
8.63 
8.60 
8.53 
8.45 
8.38 
8.33 
8.26 
8.22 
8.19 
8.14 
8.09 
8.05 
8.01 
7.97 
7.96 

Note: Additional data was collected; 
however, only data used for the 
test analysis are presented. 

GERAGHTY & MILLER. INC. 



MW-12 SLUG TEST 
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i 
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J 111111 i 1111111111111111111111111111111 [ 11111111 L 

K - 4.4B75E-007 f t / s e c 

YO- 0,7667 f t 

0.1 ill 1 I I II I I 11II I IIIIllI I I I I M I I 1iI I 1 I I 1 III Ii I I II II 
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Well MW-15 
Slug Test Data 

Test Start: 10/5/89 14:30 
Test End: 10/5/89 14:33 
Test Duration (min): 3 
Static Depth to Water (ft) 

X, ' 

5.42 

• 

Time Since 
Slug Removed 
In Seconds 

0 
1 
2 
3 
4 
6 
7 
8 
9 
10 
15 
20 
25 
30 

Depth to Water 
Below Top of 
Casing (ft) 

6.15 
5.89 
5.75 
5.64 
5.60 
5.56 
5.54 
5.51 
5.51 
5.51 
5.48 
5.46 
5.45 
5.44 

Note: Additional data was collected; 
however, only data used for the 
test analysis are presented. 

GERAGHTY & MILLER. INC. 
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MW-15 SLUG TEST 
10. U I I I I I I I I I I I I I I I I M I I I I I I I I I I I I I N I I I I I I I I I I I I M M 

K - 1.7706E-004 ft/sec 

YO- 0.4463 ft 

1. 

0 . 1 

l.E-002 
0 . 

a n a a 
a a 

a a 
a a a a 

a a a a c-

111111111 i I 111 11111 l l 111111 ivj i 11 n I n 1111111 n 111 
14. 2̂  

Time (sec) 
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MARTEL Certificate of (.aboratory Analysis 

MARTEL LABORATORY SERVICES. INC. : 025 Cromweil Bridge Road Baltimore. Maryland 21204 (301) 825-7790 
5920 Nortn Belt. Suite 111 Houston. Texas 77396 (7131 441-4965 
Capital Airoort Soringfield. Illinois 62707 .'217) 522-0009 , - X 

Invoice Number 03159 

Sample W-5008 

Samples received b? Martel Laboratory Services. 
Project MD057.02 Norfolk/VEPCO 

/' 

Off, 
(R X) 

Geraghty & Miller 
844 West Street 
Annapolis, Maryland 21401 
Attention: Mr. Curt Cramer 

October 27, 1989 

Client Identification: GEKANOR 

Log Identification: W-5008 
Date Received: 09/15/89 

Sample Id: 1. B-1, 0'-2' 

PH 
•solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 
Bariiim 
Cadmivun 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 

EPA 150.1 
EPA 160.3 
KPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 
EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
F.PA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 
Method 
EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

8.2 
83.4 
see 
see 
see 
<1 
230 
24000 
2.74 
10 
1.15 
2 
9 
385 
2.1 
<1 
<1 
Result 
0.011 
0.32 
<0.01 
0.05 
0.12 
0.001 
<0.01 
<0.01 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

rag/1 
rag/1 
mg/l 
rag/1 
rag/1 
rag/1 
rag/1 
mg/l 

FACS 301-821--054 

A GECT^EX Comoanv 



MARTEL Certificate of l-aixsratory /\naiysis 

.MARTEL LABORATORY SERVICES. INC. •; 025 Cromweil Bridge Road 
5920 Nortn Belt. Suite 111 Houston. Texas 77396 
Caoital Airoort Soringfield. Illinois 62707 f217) 522-0009 

Baltimore. Marylana 21204 (301)825j7790 
(713)441.4965iSi|' 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 2 

Sample Id: 2. B-1, 4'-6' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.i 
EPA 335.3 
EPA 375.3 
EPA 236.1 

8.1 
68.2 
see 
see 
see 
2 
10 
2500 
5.26 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

Sample Id: 3. B-2, 0'-2' 

T>H 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

5.9 
95.2 
see 
see 
see 
<1 
<1 
1100 
3310 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
ppm 

Sample Id: 4. B-3, 0'-2' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

6.8 
79.0 
see 
see 
see 
1 
270 
820 
2.79 

% 

attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

-ACS 3G1-32i-'054 

A GEONEX Cc.Tioanv 



MARTEL Certificate of {.aboratory /Analysis 

MARTEL LABORATORY SERVICES. INC. 1025 Crom>weit Bridge fload Baltimore. Maryland 21204 (301) 825-7790 
5920 North Belt. Suite 111 Houston. Texas 77396 (713) 441.4965i':i 
Capital Airoort Soringfield. Illinois 62707 (217)522-0009 i i ' ; * ' 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 3 

>/x 

Sample Id: 5. B-3, 4'-6' 

pH 
Solids (Total) 
Volatile Orgamic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 
Arsenic 
Barium 
Cadmium 
Chromium 
ead (total) 
ercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 
EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 
Method 
EPA 206 
EPA 200 
EPA 213 
EPA 218 
EPA 239 
EPA 245.1 
EPA 270.2 
EPA 272.1 

8.9 
83.1 
see 
see 
see 
2 
36 
1400 
1.91 
2.2 
0.25 
<1 
7 
376 
0.2 
<1 
<1 
Result 
<0.01 
0.35 
<0.01 
0.02 
<0.02 
<0.001 
<0.01 
<0.01 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

mg/l 
mg/l 
mg/l 
rag/1 
mg/l 
rag/1 
mg/l 
rag/1 

m 

Sample Id: 6. B-4, 0'-2' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
^̂ ulfate 
ron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

6.6 
82.2 
see 
see 
see 
<1 
<1 
730 
2.17 

% 

attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

FACS301-821--C54 

A GECMEX Comoanv 



MARTEL Certificate of i-aboratory /Vnalysis 
A 

MARTEL LABORATORY SERVICES. INC. "025 Cromweil Bridge Road Baltimore. Maryiana 21204 (301)825-7790^ ^^ 
5920 North Belt. Suite 111 Houston, Texas 77396 f713) 441-4965 Qa 
Capital Airoort Soringfield. Illinois 62707 (217)522-0009 T'^'G/A, 

.,:nu, @§fX:x 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 4 

Sample Id: 7. B-4, 4'-6' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 
Toxicity Characteristic Leaching Proc 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

150.1 
160.3 
602 
8270 
8040 
420.1 
335.3 
375.3 
236.1 
pend. 
602 
8270 
8040 

7.1 
91.4 
see 
see 
see 
11 
5 
1200 
4790 
Result 
see 
see 
see 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
ppm 

attached 
attached 
attached 

Sample Id: 8. B-5, 0'-2' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

4.1 
91.2 
see 
see 
see 
<1 
840 
4900 
1.63 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

Sample Id: 9. B-5, 4'-6' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
k̂ yanide (total) 
FSulfate 
Iron (total) 

FACS 301-82 M 054 

A GEONEX Comoanv 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

4.5 
69.5 
see 
see 
see 
<1 
13 
1200 
5480 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
ppm 



MARTEL Certificate of i-aboratory /Analysis 

.MARTEL LABORATORY SERVICES. INC. ' 025 Cromwell Bridge Road Baltimore. Maryland 21204 (301)825-7790/^^,['''^, 
5920 Nortn Belt. Suite 111 Houston. Texas 77396 (713)441-4965 f "'''' 
Capital Airport Springfield. Illinois 62707 (217)522-0009 ' X : 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 5 

Sample Id: 10. B-6, 0'.-2' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

7.3 
94.2 
see 
see 
see 
<1 
<1 
1800 
5820 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
ppm 

0 Sample Id: 11. B-6, 4'-6' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

7.1 
79.1 
see 
see 
see 
<1 
17 
2700 
2.11 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

Sample Id: 12. B-7, 0'-2' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

7.5 
94.7 
see 
see 
see 
<1 
<1 
1200 
1.17 

% 

attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

=ACS3Cia21--C54 

A GEOfsEX Ccmoanv 



MARTEL Certificate of i.aix}ratory /\natysis 
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MARTEL LABORATORY SERVICES. INC. 1025 Cromweil Bridge Road Baltimore. Maryland 21204 (301)825-7796'^ 
5920 North Belt. Suite 111 Houston. Texas 77396 (713) 441 -4965|i f.o '%5 '̂ 
Capital Airoon Springfield. Illinois 62707 (217)522-0009 ftf?;l;|- ^ M . 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 6 

Sample Id: 13. B-7, 4're 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

7.6 
76.3 
see 
see 
see 
<1 
2 
860 
8.14 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

^ ^ H 

Sample Id: 14. B-9, 0'-2' 

Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

7.4 
84.3 
see 
see 
see 
<1 
130 
1900 
3.12 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

Sample Id: 15. B-9, 4'-6' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

6.1 
87.5 
see 
see 
see 
1 
10 
1300 
1.76 

% 

attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

FACS301-821--.C54 

A GECTIEX Ccmoanv 



MARTEL Certificate of I-aboratory /Analysis 
J K 

MARTEL LABORATORY SERVICES. INC. 'i 025 Cromwell Bridge Road 
5920 Nortn Belt. Suite 111 

Baltimore. Maryland 21204 (301)825-7790 
Houston. Texas 77396 (713) 441-4965 

Caoital Airoon Soringfield. Illinois 62707 (217)522-0009 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 7 

Sample Id: 16. B-10, 0-'-2' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 150.1 
EPA 160.3 
EPA 602 
EPA 8270 
EPA 8040 
EPA 420.1 
EPA 335.3 
EPA 375.3 
EPA 236.1 

7.9 
89.8 
see 
see 
see 
<1 
<1 
1100 
1.02 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 

Sample Id: 17. B-10, 4'-6' 

^ . 

PH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 
Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 
Barium 
Cadmiiun 
Chromium 
Lead (total) 
Mercury 
ĵ 'eleniiim 
Pfeilver 
Toxicity Characteristic Leaching Proc. 

F.ACS 301-821--C54 

A GECT^EX Comoanv 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

150.1 
160,3 
602 
8270 
8040 
420.1 
335.3 
375.3 
236.1 
206.2 
200.7 
213.1 
218.1 
239.1 
245.1 
270.2 
272.1 

Method 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

206.2 
200.7 
213.1 
218.1 
239.1 
245.1 
270.2 
272.1 
pend. 

8.6 
86.6 
see 
see 
see 
3 
1 
690 
1.58 
1.8 
0.41 
<1 
6.5 
56 
0.1 
<1 
<1 
Result 
<0.01 
0.42 
<0.01 
<0.01 
<0.02 
<0.001 
<0.01 
<0.01 
Result 

% 
attached 
attached 
attached 
ppm 
ppm 
ppm 
% 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

mg/l 
rag/1 
rag/1 
rag/1 
rag/1 
mg/l 
rag/1 
mg/l 



MARTEL (Certificate of Laboratory Analysis 
/ v 

MARTEL LABORATORY SERVICES. INC. 1025 Cromweil Bridge Road Baltimore. Maryland 21204 (301)825-7790'%- \ 
5920 North Belt. Suite 111 Houston, Texas 77396 (713) 441-4965 ^ / y ! ^ 
Capital Airoort Soringfield. Illinois 62707 (217) 522-0009 

^^/ 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 8 

^% 

Sample Id: 17. B-10, 4'-6* 

Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 

EPA 
EPA 
EPA 

602 
8270 
8040 

see 
see 
see 

attached 
attached 
attached 

m 

Sample Id: 18. MW-1, 2'-4' 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 

EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 
Method 
EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

5.4 
259 
<1 
12 
451 
2.5 
<1 
<1 
Result 
<0.01 
0.83 
<0.01 
0.03 
0.26 
<0.001 
<0.01 
<0.01 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

mg/l 
mg/l 
rag/1 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

Sample Id: 19. MW-2, 4'-6' 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 
Barium 

"ACS 301-321 ••054 

A GEC-rSX Co.-noany 

EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 
Method 
EPA 206.2 
EPA 200.7 

4.2 
225 
<11 
11 
534 
0.3 
<1 
<1 
Result 
0.013 
0.47 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

mg/l 
mg/l 



MARTEL Certificate of l-aboratory Analysis / O 

MARTEL LABORATORY SERVICES. INC. 1025 Cromweil Bridge fload Baltimore. Maryiana 21204 (301)825-779@o 
5920 North Belt. Suite i l l Houston. Texas 77396 (713) 441-4965 ^ X ' X 
Capital Airoon Soringfield. Illinois 62707 (217)522-0009 r X : . . X ( 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 9 

Sample Id: 19. MW-2, 4'-6' 

- • I., /' 

« « 

Cadmivun 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 

EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

<0.01 
0.02 
<0.02 
<0.001 
<0.01 
<0.01 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
rag/1 

Sample Id: 20. MW-3, 2'-4' 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 

EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 
Method 
EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

<1 
52 
<1 
9.7 
99.0 
0.5 
<1 
<1 
Result 
<0.01 
0.32 
<0.01 
0.06 
0.10 
<0.001 
<0.01 
0.03 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
rag/1 
rag/1 
rag/1 

Sample Id: 21. MW-8, 2'-4' 

- • 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
lercury 
Selenium 
Silver 

EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

<1 
149 
<1 
6.8 
757 
2.1 
<1 
<1 

ppm 
ppm 
ppm 
PPra 
ppm 
ppm 
ppm 
ppm 

FACS 3G1-821-"C54 

A GECMEX Co.Tioanv 



MARTEL Certificate of l-aboratory /Analysis 

MARTEL LABORATORY SERVICES. INC. *.025 Cromwell Bridge Road Baltimore. Maryiana 21204 (301)825-779(J%o 
5920 North Belt. Suite 111 Houston. Texas 77396 (713) 441-4965 ^ i - . ' ^ ^ 
Caoital Airoort Soringfield. Illinois 62707 (217)522-0009 % ' ' ' ^ 

Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 10 

% ; ; % 

Sample Id: 21. MW-8, 2'-4' 

EP Toxicity: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 

Method 
EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218,1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

Result 
<0.01 
0.94 
<0.01 
<0.01 
0.58 
<0.001 
<0.01 
0.02 

mg/l 
mg/l 
mg/l 
rag/1 
rag/1 
rag/1 
rag/1 
mg/l 

Sample Id: 22. MW-9, 4'-6' 

Arsenic 
Barium 
Cadmium 
Chromiiun 
Lead (total) 
Mercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 

EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 
Method 
EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

<1 
71 
<1 
5.9 
46J 
O.J 
<1 
<1 

) 

Result 
<0. 
<0. 
<0. 
<0. 

01 
01 
01 
01 

0.06 
<0. 
<0. 
<0. 

001 
01 
01 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
PPra 
ppm 

mg/l 
mg/l 
mg/l 
rag/1 
mg/l 
rag/1 
mg/l 
rag/1 

Sample Id: 23. MW-10, 6' 

pH 
Solids (Total) 
Volatile Organic Compounds 
Base/Neutral Extractabies 
Acid Extractabies 

,=ACS 301-821-^054 

A GEOr^X CcTioanv 

EPA 
EPA 
EPA 
EPA 
EPA 

150.1 
160.3 
602 
8270 
8040 

7.6 
70.0 
see 
see 
see 

% 
attached 
attached 
attached 



MARTEL Certificate of l.atX3ratory Analysis 
Oa. 

MARTEL LABORATORY SERVICES. INC. •. 025 Cromweil Bridge Road Baltimore. Maryland 21204 (301)825-779(5^^^y^/ 
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Client Identification: GERANOR 
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Sample Id: 23. MW-10, 6 

Phenolics 
Cyanide (total) 
Sulfate 
Iron (total) 

EPA 
EPA 
EPA 
EPA 

420.1 
335.3 
375.3 
236.1 

7 
49 
6500 
3.57 

ppm 
ppm 
ppm 
% 

Sample Id: 24. MW-12, 0'-2' 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Seleniiim 
Silver 

EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 
Method 
EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

l.S 
63 
<1 
5.« 
47 
0.3 
<1 
<1 

> 

> 

1 

Result 
<0. 01 
0.18 
<0. 
<0. 
<0. 
<0. 
<0. 
<0. 

01 
01 
02 
001 
01 
01 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

mg/l 
rag/1 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

Sample Id: 25. MW-14, 0'-2' 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 
EP Toxicity: 
Arsenic 

FACS 301-32',--.054 

A GECTSEX Ccmoanv 

EPA 206.2 
EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 
Method 
EPA 206.2 

1.8 
39 
<1 
7.7 
40 
9.3 
<1 
<1 
Result 
<0.01 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

mg/ 
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Client Identification: GERANOR 
Log Identification: W-5008 
October 27, 1989 
Page 12 

Sample Id: 25. MW-14, .0'-2' 

Mr - ^ 
&k 

Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 
Selenium 
Silver 

EPA 200.7 
EPA 213.1 
EPA 218.1 
EPA 239.1 
EPA 245.1 
EPA 270.2 
EPA 272.1 

0.24 
<0.01 
<0.01 
<0.02 
<0.001 
<0.01 
<0.01 

rag/1 
mg/l 
rag/1 
rag/1 
mg/l 
mg/l 
rag/1 

• 

All procedures followed were in accordance with EPA-600/4-79-020, 
"Methods for Chemical Analysis of Water and Wastes", or SW-846, 
"Test Methods for Evaluating Solid Waste", 1986. 

/ 

M' 
CL :UXt7i^-^aX>L~tL 

Joseph C. Wolfkill II 
President 

.=ACS3G1-821--C34 

A GEC-rSX Co:Tioanv 
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1025 Cromwell Bridge Road Baltimore. Maryland 21204 (301) 825-7790 
5920 North Belt. Suite 111 Houston. Texas 77396 (713)441.4965 
Capital Airoort Soringfield. Illinois 62707 (217)522-0009 

O, '^; 

EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection 
Limit 

Units 

^..^^z 

** Base/Neutral Extractabies 

* B-1, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

=ACS 3B̂ SBtt)5'( b+Jc) Fluoranthene 
A GEOHEX Comoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7600 
ND 
ND 
ND 
28000 
ND 
ND 
1400 
ND 
2300 
ND 
ND 
ND 
ND 
ND 
ND 
35000 
12000 
ND 
30000 
ND 
58000 
ND 
19000 
ND 
17000 
ND 
ND 
16000 
ND 
ND 
14000 
31000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 



MARTEL Certificate of l-atx}ratory Analysis 
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EPA Priority Pollutant Analysis 

Page No. 
10/19/89 

A n a l y t i c a l Pareuaeter Resu l t D e t e c t i o n 
Limit 

Uni t s 

** Acid E x t r a c t a b i e s 

* B-1, 0'-2* 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 • 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

FACS 301-821-1054 

A GEC-j'̂ EX Ccmoany 
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p Mo 3 5920NorthBelt. Suite 111 Houston. Texas 77396 (713)441-4965 '''"-̂  ^ 
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EPA Priority Pollutant Analysis ''"''X ^^§m^ 

Analytical Parameter Result Detection Units " "^X: 
Limit 

** Volatile Organic Compounds 

* B-1, 0'-2' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- -I- P-) Xylenes 

240 
50 
260 
ND 
68 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

F.ACS 3C1-821-'054 

A ( X C T S X CoiTioanv 



MARTEL Certificate of l-aboratory /\nalysis 
rtr 

MARTEL LABORATORY SERVICES. INC. 1025 Cromweil Bridge fload Baltimore. Maryiana 21204 (301)825-7790 4 k i % 

Page No. 
10/19/89 

5920 North Belt. Suite 111 Houston. Texas 77396 (713) 441-4965 
Capital Airoort Soringfield. Illinois 62707 (217)522-0009 

EPA Priority Pollutant Analysis 

^̂z 
-<3,--s. 

Analytical Parameter Result Detection 
Limit 

Units 

** Base/Neutral Extractabies 

* B-1, 4'-6' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2 -E thy lhexy l ) P h t h a l a t e 
Di-n-Octyl P h t h a l a t e 
Benzo (a) Pyrene 
Indeno ( 1 , 2 , 3 - c d ) Pyrene 
Dibenzo ( a , h ) Anthracene 
Benzo ( g , h , i ) Pe ry lene 

FACS 3:^^-20=1 b+k) F luoran thene 
A GEC'TsEX Ccmoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
470000 
ND 
ND 
ND 
150000 
ND 
ND 
280000 
ND 
240000 
ND 
ND 
ND 
ND 
ND 
ND 
590000 
280000 
ND 
360000 
ND 
6200 
ND 
120000 
ND 
134000 
ND 
ND 
77000 
83000 
22000 
74000 
150000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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EPA Priority Pollutant Analysis 

Analytical Parauneter Result Detection 
Limit 

Units 

^A?: 
^'% 
^ 

•'*x. 
Iff 

** Acid Extractabies 

' B-1, 4'-6' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 " 
<0.1 
<0.5 
<0.1 

mg/kg 
rag/kg 
mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

.-ACS 301-821 •••354 

A GEC-rSX Ccmoanv 
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EPA Priority Pollutant Analysis X ^ ^P^̂ ^̂ g 

Analytical Pareuneter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-1, 4'-6' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- -H P-) Xylenes 

3400 
740 
20000 
48000 
5000 

<500 
<500 
<500 
<500 
<500 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

• 

FACS 301-821-1354 

A GEOrlEX Comoanv 
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EPA Priority Pollutant Analysis 

'^^z.. ^ X̂̂ ^̂  
Page No. 
10/19/89 

Analytical Parameter Result Detection 
Limit 

Units 

,̂. % 

ii'm ̂ 

• ^ ^ , / 

'U 

' l l 

** Base/Neutral Extractabies 

* B-2, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dlchlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 2<^^z'6'^ib+k) Fluoranthene 
A GECflEX Comoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3600 
ND 
ND 
ND 
11000 
ND 
ND 
1300 
ND 
1700 
ND 
ND 
ND 
ND 
ND 
ND 
2500 
3900 
ND 
6400 
ND 
11000 
ND 
3900 
ND 
5900 
ND 
ND 
ND 
3000 
ND 
3000 
7000 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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EPA Priority Pollutant Analysis ' *^ 

Analytical Parameter Result Detection 
Limit 

Units 

** Acid Extractabies 

f B-2, 0'-2' 
Phenol 
2-Chloropheno1 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 -
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

.=.ACS301-821-1C54 

A GEC-rsEX Ccmoanv 
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EPA Priority Pollutant Analysis t/^ 
ViPi. 

m̂  '</m 

Analytical Parauneter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-2, 0'-2' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + P-) Xylenes 

89 
ND 
ND 
ND 
ND 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

=ACS301-821-'Q54 

A GECMEX Ccmoanv 
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EPA Priority Pollutant Analysis 

(3O1)825-7790V 

^ X ; M ( 

Analytical Parameter Result Detection 
Limit 

Units 

fcf^ 

** Base/Neutral Extractabies 

* B-3, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dlchlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS Sî ĵjjyS-̂ b+fc) Fluoranthene 
A GEONEX Ccmoany 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1200000 
ND 
ND 
ND 
83000 
ND 
ND 
110000 
ND 
110000 
ND 
ND 
ND 
ND 
ND 
ND 
250000 
70000 
ND 
130000 
ND 
220000 
ND 
67000 
ND 
77000 
ND 
ND 
59000 
34000 
ND 
32000 
89000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<iooo-
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Certificate of i-aboratory Analysis 
/O. 

J X 

X 
MARTEL LABORATORY SERVICES. INC. 1025 Cromwell Bridge Road Baltimore. Maryiana 21204 (301)825-7790^P„ ^ . 

p „ . . 5920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 ^-' 
10/19/89 Capital Airoort Soringfield. Illinois 62707 (217)522-0009 

EPA Priority Pollutant Analysis ,.;.?' %^„^ 

Analytical Par2uneter Result Detection Units ^ 
Limit 

** Acid Extractabies 

* B-3, 0'-2' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 • 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

• 

FACS 301-82 I--'054 

A GEC-MEX Ccmoanv 



MARTEL Certificate of l-aboratory Analysis /^/f / 
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MARTEL LABORATORY SERVICES, INC. i 025 Cromweil Bridge fload Baltimore. Maryland 21204 (301)825-7790'^V -v 
P a g e No 1 2 5920 Nortn Beit. Suite 111 Houston. Texas 77396 (713)441-4965 X / ^ ' ^ ^ l 
10/19/89 " Capital Airoort Springfield. Illinois 62707 (217)522-0009 ''' 

EPA Priority Pollutant Analysis . :" ^̂  

Analytical Parameter Result Detection Units '̂X, 
Limit 

** Volatile Organic Compounds 

* B-3, 0'-2' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- -t- P-) Xylenes 

1100 
1100 
20000 
10000 
7100 

<500 
<500 
<500 
<500 
<500 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

^,ACS3C1-821--C54 

A GEONEX Comoany 



MARTEL Certificate of Laboratory Analysis / ^ x 
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10/19/89 

1025 Cromweil Bridge fload Baltimore. Maryiana 21204 (301)825-7790 /^yf>^X 
5920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 ' X ^ 
Capital Airoort Sonngfield. Illinois 62707 '217)522-0009 

EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection 
Limit 

Units 

2%, 

** Base/Neutral Extractabies 

* B-3, 4'-6' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 2qA^tizo>^ b+k) Fluoranthene 
A GEONEX Ccmoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
690000 
ND 
ND 
ND 
14000 
ND 
ND 
32000 
ND 
27000 
ND 
ND 
ND 
ND 
ND 
ND 
84000 
26000 
ND 
36000 
ND 
52000 
ND 
15000 
ND 
18000 
ND 
ND 
15000 
8900 
3100 
8700 
19000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 



MARTEL Certificate of t.aboratory Analysis 7 o. 
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MARTEL LABORATORY SERVICES. INC. :025 Cromwell Bridge Road Baltimore. Maryland 21204 (301)825-7790 
5920 North Belt. Suite 111 Houston. Texas 77396 (713) 441-4965 
Caoital Airoort Soringfield. Illinois 62707 (217) 522-0009 ..̂  -

EPA Priority Pollutant Analysis X I 

Page No. 
10/19/89 

14 ^ 

< , 

Analytical Parameter Result Detection Units 
Limit 

** Acid Extractabies 

' B-3, 4'-6* 
Phenol 
2-Chloropheno1 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 -
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

F.ACS 301-821--054 

A GEOr£X Comoanv 



IVI#X|CTEL« Certificate of Laboratory Analysis / ^ ^ 

% 

MARTEL LABORATORY SERVICES, INC. 1025 Cromweil Bridge Road Baltinrrore. Maryiana 21204 (301)825-7790 f / f ^ X 
p J. - - 5920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 ^^J ^ 
10/19/89 Caoital Airoort Soringfield. Illinois 62707 (217)522-0009 

EPA Priority Pollutant Analysis 

Analytical Pareuneter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-3, 4'-6' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- -I- P-) Xylenes 

4600 
3400 
51000 
35000 
21000 

<500 
<500 
<500 
<500 
<500 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

F.ACS 301-821-:C54 

A GEOrSC Comoanv 



MARTEL / • \ 
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MARTEL LABORATORY SERVICES. INC 

16 Page No. 
10/19/89 

'025 Cromwell Bridge Road Baltimore. Maryiana 21204 (301)825-779Q>/o 
5920 North Belt. Suite i l l Houston. Texas 77396 (713) 441-4965 X ^ ' ' t 

c 
Caoital Airoort Springfield. Illinois 62707 (217)522-0009 

EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection 
Limit 

Units 

yj^l 

X 

** Base/Neutral Extractabies 

* B-4, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

rACS 2(^^zo'=i b-i-k) Fluoranthene 
A GEONEX Ccmoany 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
33000 
ND 
ND 
ND 
27000 
ND 
ND 
1100 
ND 
2000 
ND 
ND 
ND 
ND 
ND 
ND 
12000 
8400 
ND 
4300 
ND 
18000 
ND 
9700 
ND 
11000 
ND 
ND 
13000 
19000 
4800 
17000 
19000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<iooo-
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 



MARTEL Certificate of L.aboratory Analysis 7 
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Page No. 17 
10/19/89 

025 Cromwell Bridge fload Baltimore. Maryland 21204 (301) 825-7790 
5920 North Belt. Suite 111 Houston. Texas 77396 (713) 44l-496;5 
Capital Airoon Springfield. Illinois 62707 (217)522-0009 :-, .,•• '^r^li^, 

EPA Priority Pollutant Analysis '; ̂^̂  

Analytical Parsuneter Result Detection 
Limit 

Units 

** Acid Extractabies 

* B-4, 0'-2' 
Phenol 
2-Chloropheno1 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIpheno1 
2 ,4 ,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachloropheno1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 " 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

FACS301-321-:C54 

A G£Or£X Comoanv 



MARTEL (Certificate of l.at3oratory Analysis 
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X/r 
M A R T E L L A B O R A T O R Y SERVICES, I N C . •; n??; r m m w p i l Rrirtne flnarl Raltimore Marvlancl21?04 (3Q1\R9<;.77P0 x. 0/, 025 Cromweil Bridge Road Baltimore. Maryland 21204 (301)825-7790 X X 

920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 X ^ ^ _ - _ _ M/s I Q 5 9 2 0 i^iui ll I o c i i . o u i i c 111 n u u o i u i i , i C A O J » » o J W i / • %J; •»*»'t"-*»30ij 

10/19/89 Caoital Airoort Soringfield. Il l inois 62707 (217)522-0009 ®L 

EPA Priority Pollutant Analysis 

Analytical Parauneter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-4, 0*-2' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + p-) Xylenes 

710 
1900 
630 
680 
450 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

F.ACS 301-821-1054 

,A GEONEX Comoanv 
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EPA Priority Pollutant Analysis 
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19 

Analytical Parameter Result Detection Units 
Limit 

®'fi 
% 

** Base/Neutral Extractabies 

* B-4, 4'-6' 
N-Nitrosodimethylamine 
Bis (2-ChloroethYl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-BromophenYl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 2(B̂ 2cP5'( b-i-k) Fluoranthene 
A GEONEX Comoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
79000 
ND 
ND 
ND 
2000 
ND 
ND 
3500 
ND 
3000 
ND 
ND 
ND 
ND 
ND 
ND 
12000 
3400 
ND 
4300 
ND 
ND 
ND 
1400 
ND 
1700 
ND 
ND 
1000 
520 
NT 
500 
3200 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 



MARTEL (Certificate of t.aboratory Analysis 
/ / ' • 

, y 

MARTEL LABORATORY SERVICES, INC. 

20 Page No. 
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1025 Cromweil Bridge Road Baltimore. Maryland 21204 (301)825-7790 <% / 
5920 North Belt. Suite 111 Houston. Texas 77396 (713) 441 -4965 f.X^X 
Capital Airoort Springfield. Illinois 62707 (217)522-0009 " X ^ 

EPA Priority Pollutant Analysis 

Analytical Parauneter Result Detection 
Limit 

Units 
% / § 

5% 

• 

# 

** Acid E x t r a c t a b i e s 

* B-4, 4'-6' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

4.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 " 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

FACS 301-821--054 

A GEOrSX Ccmoanv 



MARTEL Certificate of Laboratory Analysis 

MARTEL LABORATORY SERVICES. INC. 1025 Cromwell Bridge Road Baltinxjre. Maryland 21204 (301)825-779gso^ . X 
p _ „ - ^ 5920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 " l % j ^ , "^ 
10/19/89 Capital Airport Springfield. Illinois 62707 (217)522-0009 . , ^ ^ ^ d l r 

EPA Priority Pollutant Analysis -̂  • ^ ^ ^ X 

Analytical Parameter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-4, 4'-6' 
Benzene 29000 <500 ug/kg 
Toluene 54000 <500 ug/kg 
Ethylbenzene 48000 <500 ug/kg 
m-Xylene 61000 <500 ug/kg 
(o- + P-) Xylenes 21000 <500 ug/kg 

FACS 301-821 ••054 

A GEONEX Comoany 
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025 Cromweil Bridge Road Baltimore. Maryiana 21204 (301)825-7790^ 
5920 North Belt. Suite 111 Houston. Texas 77396 (713) 441-4965 r f i < f i 
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EPA Priority Pollutant Analysis ^̂ m''"̂  

r-

Analytical Parameter Result Detection Units 
Limit 

** Base/Neutral Extractabies 

* B-4, 4'-6', TCLP Extract 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 3Cĝ 2o;5'( b+ĵ ) Fluoranthene 
A GEOrSX Comoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
520 
ND 
ND 
ND 
9 
ND 
ND 
13 
ND 
9 
ND 
ND 
ND 
ND 
ND 
ND 
6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<10 
<5 
<5 
<5 
<5 
<5 
<5 
<io • 

<10 
<5 
<5 
<5 
<5 
<5 
<10 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<10 
<5 
<5 
<5 
<5 
<50 
<5 
<5 
<5 
<10 
<5 
<50 
<5 
<5 
<10 
<10 
<10 
<10 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
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10/19/89 Capital Airoon Springfield. Illinois 62707 (217)522-0009 EPA Priority Pollutant Analysis 

Analytical Parauneter Result Detection Units 
Limit 

** Acid Extractabies 

* B-4, 4'-6', TCLP Extract 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachloropheno1 

w 

170 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<10 
<10 
<20 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

• 

.=ACS301-821--054 

A G E O F S X Comoanv 



MARTEL Certificate of l-atx)ratory Analysis /X/C^ 

MARTEL LABORATORY SERVICES, INC. 1025 Cromweil Bridge fload Baltimore. Maryland 21204 (301)825-7790^^^'^ 
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EPA Priority Pollutant Analysis '?% 

Analytical Parsuneter Result Detection Units 
Limit 

** Volatile Organic Compounds 

7ft X n 

* B-4, 4'-6', TCLP Extract 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- -I- P-) Xylenes 

380 
820 
420 
690 
250 

<50 
<50 
<50 
<50 
<50 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

• 

FACS 3C1 •321-'054 

A GEONEX Ccmoanv 
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25 

Ana ly t i c a l Parsuneter Resu l t D e t e c t i o n 
Limit 

Units 
^/ 

** Base/Neutral Extractabies 

* B-5, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 35^^6)5^ b-Hk) Fluoranthene 
A GEONEX CciTioanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
52000 
ND 
ND 
ND 
180000 
ND 
ND 
20000 
ND 
53000 
ND 
ND 
ND 
ND 
ND 
ND 
240000 
81000 
ND 
220000 
ND 
560000 
ND 
110000 
ND 
120000 
ND 
ND 
120000 
75000 
26000 
78000 
180000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000' 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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'X @Î fr EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection 
Limit 

Units 

** Acid Extractabies 

f B-5, 0'-2' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIpheno1 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 -
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rag/kg 

-ACS 301-821-1054 

A GEOrXX Comoanv 
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EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection Units ^̂  
Limit 

** Volatile Organic Compounds 

* B-5, 0"-2' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + P-) Xylenes 

ND 
1200 
ND 
930 
ND 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

FACS3C1-S2MG54 

A GEONEX Comoanv 
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Analytical Parameter 

/9/-; 025 Cromweil Bridge Road Baltimore. Maryland 21204 (301) 825?77i90 
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EPA Priority Pollutant Analysis 

Result Detection 
Limit 

Units 

*» Base/Neutral Extractabies 

* B-5, 4'-6' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

''^^'z'&Hh+]i.) Fluoranthene 
A G E C T S C Cc.-noanv 

FACS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4600 
ND 
ND 
ND 
280 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3100 
470 
ND 
4900 
ND 
2400 
ND 
2000 
ND 
2800 
ND 
ND 
2400 
2400 
740 
2000 
3700 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<ioo • 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection 
Limit 

Units s> 
** Acid Extractabies 

f B-5, 4'-6' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 • 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

FACS301-82M054 

A G E O r ^ Comoanv 
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EPA Priority Pollutant Analysis 

• % . 
Analytical Parsuneter Result Detection Units ~'::^-^^&X^ 

Limit "" 

** Volatile Organic Compounds 

* B-5, 4'-6' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + P-) Xylenes 

370 
850 
1300 
910 
960 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

FACS 3C1-821-1054 

A GEONEX Comoanv 
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EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection Units 
Limit 4>Z% 

** Base/Neutral Extractabies 

* B-6, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 3(B̂ 2ô 5'( b-f k) Fluoranthene 
A GEONEX Ccmoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
120 
ND 
ND 
ND 
620 
ND 
ND 
ND 
ND 
650 
ND 
ND 
ND 
ND 
ND 
ND 
330 
220 
ND 
ND 
ND 
780 
ND 
450 
ND 
420 
ND 
ND 
380 
ND 
ND 
ND 
570 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<ioo • 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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EPA Priority Pollutant Analysis ^ *ŵ  

Analytical Parsuneter Result Detection 
Limit 

Units 

** Acid Extractabies 

f B-6, 0'-2' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachloropheno1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5" 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

.=ACS 301-821-1054 

A G E C T S X Comoany 
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MARTEL LABORATORY SERVICES, INC. 1025Cromweil BridgeRoad Baltimore. Maryland21204 (301)825>^790 
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EPA Priority Pollutant Analysis %:'̂ : ,̂, 

Analytical Parameter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-6, 0'-2' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + P-) Xylenes 

1300 
ND 
ND 
ND 
ND 

<500 
<500 
<500 
<500 
<500 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

FACS 3C1-321--054 

A G E C T S X Ccmoanv 
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34 

Analytical Parsuneter Result Detection Units 
Limit 

** Base/Neutral Extractabies 

* B-6, 4'-6' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-ChlorophenYl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS '^^^^ztyH b-Kk) Fluoranthene 
A GEONEX Ccmoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
64000 
ND 
ND 
ND 
1600 
ND 
ND 
1900 
ND 
2700 
ND 
ND 
ND 
ND 
ND 
ND 
4100 
1400 
ND 
3400 
ND 
ND 
ND 
1300 
ND 
1800 
ND 
ND 
890 
800 
ND 
720 
2100 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 " 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection 
Limit 

Units 

** Acid Extractabies 

* B-6, 4'-6' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIpheno1 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 • 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-ACS 301-821-1054 

A G E O T S X Comoany 
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Paae No 36 5920 North Beit. Suite 111 Houston. Texas 77396 (713)441-4965 
10/19/89 Capital Airport Springfield. Illinois 62707 (217)522-0009 

EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-6, 4'-6' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + P-) Xylenes 

400 
ND 
10000 
2200 
2800 

<500 
<500 
<500 
<500 
<500 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

FACS 301-821--054 

A GEC-NEX Ccmoanv 
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Page No. 
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37 5920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 
Caoital Airoort Soringfield. Illinois 62707 (217)522-0009 

EPA Priority Pollutant Analysis 

V; 

Analytical Parameter Result Detection 
Limit 

Units • h i . 

** Base/Neutral Extractabies 

* B-7, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-EthylhexYl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 3(B^zo)5^ b+k) Fluoranthene 
A G E C T ^ X Comoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1300 
290 
ND 
2100 
ND 
1300 
ND 
800 
ND 
1000 
ND 
ND 
630 
ND 
ND 
ND 
1400 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Page No. 
10/19/89 

5920 North Beit. Suite 111 Houston. Texas 77396 (713)441-4965 
Capital Airoort Soringfield. Illinois 62707 (217) 522-0009 

EPA P r i o r i t y Pol lu tant Analysis 

Analytical Parameter Result Detection 
Limit 

Units 

** Acid Extractabies 

* B-7, 0'-2' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 • 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

• 

-ACS 301-321-1054 

\ GEC-rXX Ccmoanv 
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MARTEL LABORATORY SERVICES. INC. 1025 Cromweil Bridge Road Baltimore. Maryland 21204 (301) 825-7790„ ^^^^ 
p j j - g 5920 North Belt. Suite 111 Houston, Texas 77396 (713)441-4965 -̂̂  
10/19/89 Capital Airport Soringfield. Illinois 62707 (217)522-0009 

EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-7, 0'-2* 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + P-) Xylenes 

ND 
150 
ND 
ND 
ND 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

FACS 301-821-1054 

A G E O T S X Ccmoany 
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10/19/89 

1025 Cromweil Bridge Road Baltimore. Maryland 21204 (301)825-7790 
5920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 
Caoital Airoort Sprinofield. Illinois 62707 (217)522-0009 . -; 

Analytical Parsuneter 

" • " • ' , • , - / ' ^ < : 

EPA Priority Pollutant Analysis 

Result Detection 
Limit 

Units V. 
« % 

** Base/Neutral Extractabies 

* B-7, 4'-6' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 3(ĝ 2cy5"( b+jt) Fluoranthene 
A GEC-NEX Ccmoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
490 
470 
ND 
600 
ND 
450 
ND 
250 
ND 
280 
ND 
ND 
ND 
ND 
ND 
ND 
780 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Paae No 41 5920 North Beit, Suite 111 Houston. Texas 77396 (713)441-4965 "'-0 
10/19/89 Capital Airport Soringfield. Illinois 62707 (217)522-0009 .; • ^ @/>, 

EPA Priority Pollutant Analysis '• L%ff̂ -'̂  

Analytical Parsuneter Result Detection Units 
Limit 

** Acid Extractabies 

f B-7, 4'-6' 
Phenol 
2-Chloropheno1 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIpheno1 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

FACS 3C1-821--054 

A GEC-NEX Ccmoany 



MARTEL Certificate of Laboratory Analysis 

MARTEL LABORATORY SERVICES, INC. 1025 Cromwell Bridge fload Baltinrrore. Maryland 21204 (301)825-7790 
Pace No 42 5920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 
10/19/89 Capital Airoon Soringfield. Illinois 62707 (217)522-0009 

EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection Units 
Limit 

** Volatile Organic Compoimds 

* B-7, 4'-6' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- •»- P-) Xylenes 

ND 
ND 
ND 
ND 
ND 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

# 

FACS 3C1-821-'054 

A GEC-NEX Ccmoany 
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1025 Cromweil Bridge Road Baltimore. Maryland 21204 (301) 825-7790, 
5920 North Belt. Suite i l l Houston. Texas 77396 (713) 441-4965, 
Capital Airoort Springfield. Illinois 62707 (217)522-0009 : i i ;-

X: X ^ 

EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection 
Limit 

Units 

% 

^̂i" 

** Base/Neutral Extractabies 

* B-9, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
CliirvsGii3 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

-ACS 3!S^^z6)^ b-fk) Fluoranthene 
A GEC-NEX Ccmoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
170000 
ND 
ND 
ND 
98000 
ND 
ND 
5700 
ND 
9500 
ND 
ND 
ND 
ND 
ND 
ND 
43000 
29000 
ND . 
48000 
ND 
98000 
ND 
36000 
ND 
41000 
ND 
ND 
52000 
50000 
3800 
48000 
80000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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1025 Cromwell Bridge Road Baltimore. Maryland 21204 (301)825-779(3^^ 
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EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection 
Limit 

Units 

..-.mm'. 

** Acid Extractabies 

* B-9, 0'-2' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<1 
<1 
<2 
<1 
<1 
<1 
<1 
<5 
<1 
<5 
<1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 

FACS 301-821-1054 

A GEC-NEX Comoanv 



MARTEL Certificate of Laboratory Analysis i k t ^ 
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Paoe No 45 5920 North Belt, Suite 111 Houston. Texas 77396 (713)441-4965 ' ^ " ^ / ^ ^ 
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EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection Units ;|f 
Limit 

** Volatile Organic Compounds 

* B-9, 0'-2' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- -t- P-) Xylenes 

12000 
7300 
27000 
29000 
13000 

<500 
<500 
<500 
<500 
<500 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

FACS 301-821-•054 

A GEONEX Ccmoanv 
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1025 Cromweil Bridge fload Baltinrore, Maryiana 21204 (301)825-7790^^ '%?</ 
5920 North Belt. Suite 111 Houston. Texas 77396 (713) 441-4965 '̂ -̂  
Caoital Airport Soringfield. Illinois 62707 (217)522-0009 • i ! j @i&,, 

••' ''•• • ^ ^ W f f i f 

EPA Priority Pollutant Analysis :s X^aJ. 
Analytical Parameter Resul t D e t e c t i o n 

Limit 
Uni ts 

9 

** Base/Neutral Extractabies 

* B-9, 4'-6' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS ^ o ^ ^ z i y ^ h+k) Fluoranthene 
A GEONEX Ccmoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
11000 
ND 
ND 
ND 
530 
ND 
ND 
1400 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2500 
1200 
ND 
1200 
ND 
1200 
ND 
450 
ND 
590 
ND 
ND 
300 
ND 
ND 
ND 
1000 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100" 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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^ ? & 
>vr 

EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection 
Limit 

Units 
irt 

** Acid Extractabies 

f B-9, 4'-6' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-D initropheno1 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 -
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
rag/kg 
rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rag/kg 
mg/kg 

rACS 3C1-821-1C54 

A GEC-NEX Ccmoanv 
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10/19/89 Capital Airoort Springfield, Illinois 62707 (217)522-0009 

% EPA Priority Pollutant Analysis , (1̂ ,̂*% 

Analytical Parsuneter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-9, 4'-6' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- -t- P-) Xylenes 

330 
ND 
5600 
ND 
6000 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

FACS 301-821-1054 

A GEC-r^X Comoanv 
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EPA 

Ana ly t i c a l Parameter 

1025 Cromwell Bridge Road Baltimore. Maryland 21204 (301)825-77190 m 
5920 North Belt. Suite 111 Houston. Texas 77396 (713)441-4965 
Capital Airoon Soringfield. Illinois 62707 (217)5220009 

Priority Pollutant Analysis 

Result Detection Units 
Limit 

X̂ 

** Base/Neutral Extractabies 

* B-10, 0'-2' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 2^^z(yo'{ b•̂ k) Fluoranthene 
A GEXST^EX. Comoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
820 
ND 
ND 
ND 
1100 
ND 
ND 
820 
ND 
920 
ND 
ND 
ND 
ND 
ND 
ND 
5200 
1600 
ND 
5600 
ND 
3700 
ND 
2300 
ND 
2500 
ND 
ND 
2000 
1300 
ND 
1400 
3400 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<ioo -
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Analytical Parameter Result Detection 
Limit 

Units 

X 

ll' 
.ffV 

** Acid Extractabies 

* B-10, 0'-2' 
Phenol 
2-Chloropheno1 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 • 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

# 

FACS 301-821-^054 

A GEC-NEX Ccmoanv 
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EPA Priority Pollutant Analysis ,4 % ? 

Analytical Parameter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-10, 0'-2' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + P-) Xylenes 

220 
60 
260 
ND 
ND 

<50 
<50 
<50 
<50 
<50 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

• 

,-ACS3G1-821-1C54 

A GE-ONEX Comoany 
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EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection 
Limit 

Units 

< ^ ^ 

- • ^ % 

** Base/Neutral Extractabies 

* B-10, 4'-6* 
N-Nitrosodimethylaraine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 

Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

Âcs 3(^^zo;5^ b-i-k) Fluoranthene 

A GEC-r£( Ccmoanv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
320000 
ND 
ND 
ND 
13000 
ND 
ND 
18000 
ND 
21000 
ND 
ND 
ND 
ND 
ND 
ND 
92000 
20000 
ND 
47000 
ND 
53000 
ND 
14000 
ND 
15000 
ND 
ND 
12000 
5600 
2800 
6500 
15000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection 
Limit 

Units 

** Acid Extractabies 

* B-10, 4'-6' 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-DlmethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

1.5 
ND 
ND 
0.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5 • 
<0.1 
<0.5 
<0.1 

mg/kg 
rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

FACS 301-821-1054 

A GEC-NEX Comoanv 
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Analytical Parameter Result Detection Units 
Limit 

** Volatile Organic Compounds 

* B-10, 4'-6' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- -t- P-) Xylenes 

13000 
31000 
15000 
26000 
13000 

<500 
<500 
<500 
<500 
<500 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

F.ACS 301-821-1054 

A GEC-NEX Comoany 
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1025Cromwell Bridge Road Baltimore, Maryland 21204 (301)825-7790 
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EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection 
Limit 

X ' % 

Units 
f« 

• ' •y ' - f 
^Y 

** Base/Neutral Extractabies 

* B-10, 4'-6', TCLP Extract 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethsme 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphtha1ene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-DiphenyIhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 3(B̂ ib)5'( b-fk) Fluoranthene 
A GEC-NEX Company 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1000 
ND 
ND 
ND 
ND 
ND 
ND 
2 
ND 
4 
ND 
ND 
ND 
ND 
ND 
ND 
11 
3 
ND 
2 
ND 
9 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<4 
<2 
<2 
<2 
<2 
<2 
<2 
<4 
<4 
<2 
<2 
<2 
<2 
<2 
<4 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<4 
<2 
<2 
<2 
<2 
<20 
<2 
<2 
<2 
<4 
<2 
<20 
<2 
<2 
<4 
<4 
<4 
<4 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
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EPA Priority Pollutant Analysis 4/^%9 

Analytical Parameter Result Detection Units 
Limit 

** Acid Extractabies 

* B-10, 4'-6', TCLP Extract 
Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methyIphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

11 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<10 
<10 
<20 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

FACS 301-821-1054 

A GECrSX Comoanv 
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Analytical Parsuneter Result Detection Units 
Limit 

** Volatile Organic Compoimds 

* B-10, 4'-6', TCLP Extract 
Benzene 560 
Toluene 88 
Ethylbenzene 1800 
m-Xylene 820 
(o- -»• P-) Xylenes 450 

<50 
<50 
<50 
<50 
<50 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

FACS 301-821-1054 

A GEC-rSX Comoany 
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EPA Priority Pollutant Analysis 

Of, 

Analytical Parameter Result Detection 
Limit 

Units 

' • ' ' ' • • ' •m i 

*2% 

** Base/Neutral Extractabies 

* MW-10, 6' 
N-Nitrosodimethylamine 
Bis (2-Chloroethyl) Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis (2-Chloroisopropyl) Ether 
Hexachloroethane 
N-Nitroso-Di-n-Propylamine 
Nitrobenzene 
Isophorone 
Bis (2-Chloroethoxy) Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-Diphenylhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butyl Phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
3,3-Dichlorobenzidine 
Chrysene 
Bis (2-Ethylhexyl) Phthalate 
Di-n-Octyl Phthalate 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenzo (a,h) Anthracene 
Benzo (g,h,i) Perylene 

FACS 3(ĝ 2o;5̂ b-hk) Fluoranthene 
A GEC-NEX Comoany 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7000000 
ND 
ND 
ND 
660000 
ND 
ND 
1300000 
ND 
540000 
ND 
ND 
ND 
ND 
ND 
ND 
1900000 
490000 
ND 
650000 
ND 
1200000 
ND 
290000 
ND 
390000 
ND 
ND 
230000 
120000 
43000 
120000 
210000 

<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000" 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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EPA Priority Pollutant Analysis 

Analytical Parameter Result Detection 
Limit 

Units 

** Acid Extractabies 

f MW-10, 6' 
Phenol 
2-Chloropheno1 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

ND 
ND 
ND 
9.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.1 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.5' 
<0.1 
<0.5 
<0.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

FACS 301-821-1054 

A GEOr^X Ccmoanv 
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EPA Priority Pollutant Analysis 

Analytical Parsuneter Result Detection 
Limit 

Units 

** Volatile Organic Compounds 

* MW-10, 6' 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
(o- + p-) Xylenes 

27000 
38000 
72000 
46000 
28000 

<500 
<500 
<500 
<500 
<500 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

m 

FACS 301-821--054 

A GE-OrXX Ccmoanv 
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Norfolk MGP 
Data Validation Summary 

Samples Collected From 01/31/94 to 02/02/94 

Seventeen groundwater samples, one field duplicate, one field blank, and three trip 
blanks were collected fi-om the Norfolk MGP site fi-om 01/03/94 to 02/02/94. These 
samples were submitted to the American Environmental Network (AEN) laboratory 
located in Columbia, MD for BTEX by method 8020, semivolatiles by method 8270, 
RCRA metals by ICP and Graphite Furnace, and Total and Free Cyanide by method 335. 

Organics 

The organic data was reviewed according to the "National Functional Guidelines 
for Organic Data Review", June 1991 revision. 

1. Technical Holding Times and Preservation 

All volatile and semivolatile samples were correctly preserved and analyzed within 
acceptable holding times. 

2. GC/MS Tuning 

All GC/MS Tunes were within acceptable linuts. Four samples were analyzed past 
the 12-hour tuning Umit, MW-13C, MW-13CMS, MW-13CMSD and MW-21BRE. The 
results for sample MW-13C have been qualified as estimated values, and flagged J for 
detected results and UJ for non-detects. Since the origmal analysis for MW-2 IB was 
chosen as the most representative analysis, no qualificaition of results were required for 
sample MW-2 IBRE. 

3. Initial and Continuing Calibration 

A. The volatile initial and continuing calibrations were within acceptable QC limits. 

B. The Semivolatile inital calibration had acceptable results for all response 
factors, and one percent relative standard deviation (%RSD) outlier for 3,3'-
Dichlorobenzidine. Three semivolatile continuing calibrations are associated with 
the analyses of this group of samples. All response factor results were within 
acceptable limts. There were several relative percent difference (RPD) outliers for 
each of the continuing calibrations. The RPD outliers are summarized in an 
attached table. Associated sample results have been qualified as estimated values 
and flagged'T' for detected values, and "UP' for non-detects. 

'%f£x 
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4. Intemal Standards 

'^~xi^ 

All intemal standard retention times were acceptable. For sample MW-14 the 
response for IS2 (NPT) was less than 50% of the contining calibration standard 
reference value. No re-extraction and analysis for this sample was possible due to 
lack of suflBcient sample. Resuhs for compounds quantitated using IS2 have been 
qualified as estimated values, and flagged'T' for detected values and "UP' for 
non-detects. 

5. Blanks 

A. Several of the blanks (method, trip, and field) were found to contain low levels 
of Benzene (maximum 1.4 ug/L) and Toluene (maximum 1.4 ug/L). Associated 
sample results less than 5 times the blank concentration (as corrected for any 
dilutions required) were quaUfied as non-detect values and flagged "U". 

B. No semivolatile target compounds were detected in any blank. 

6. Surrogates 

A. All volatile surrogate recoveries were within acceptable Umts with the 
exception of samples MW-8 (25%), MW-14 (20%), and MW-13MSD (30%). 
The results for samples MW-8 and MW-14 have been qualified as estimated 
values, and have been flagged'T' for detected values and "UP' for non-detects. 

B. All semivolatile surrogate recoveries were within acceptable limits with the 
exception of samples MW-4B, MW-12, MW-16 and MW-21B. MW-12 and MW-
16 each had two base/neutral surrogate recoveries below the acceptable limts. All 
base/neutral compounds have been quaUfied as estimated values and flagged "P' 
for detected values and "UP' for non-detects. Sample MW-4B had all surrogate 
recoveries low, and all acid surrogate recoveries less than 10%. All base/neutral 
results for sample MW-4B have been quaUfied as estimated values and flagged 
"UP' for non-detects. The acid results for sample MW-4B have been qualified as 
unusable and have been flagged "R" for non-detects. Sample MW-2 IB had aU 
surrogate recoveries less than 10%, and subsequent re-analysis results were 
similar. All results for sample MW-2 IB have been qualified as unusuable and 
flagged "R". 



% 
^^% 

7. Matrix Spike/Matrix Spike Duplicate 

A. Volatile (BTEX) MS/MSD analyses were mn on two samples, MW-13 and 
MW-16. the MS/MSD results for sample MW-16 were acceptable. Sample MW-
13 was found to contain elevated levels of target compounds such that the sample 
was dUuted before the matrix spike was performed. The MS/MSD spike 
recoveries were all low for sample MW-13, and aU of the RPD values were greater 
than the QC Umits. In addition to the MS/MSD analyses, laboratory control 
sample/laboratory control sample dupUcate (LCS/LCSD) analyses were performed. 
All LCS/LCSD analysis results were within QC Umits. Due to the advisory nature 
of MS/MSD analyses, no analytical results have been quaUfied due to MS/MSD 
outUers. 

Inorganics 

The inorganic data was reviewed according to the "Laboratory Data VaUdation 
Functional GuideUnes for Evaluating Inorganic Analyses", July 1, 1988 revision. 

1. Technical Holding Times 

All inorganic samples were correctly preserved, and were analyzed within 
acceptable holding times. 

2. Initial and Continuing Calibration 

AU initial and continuing calibration resuhs were withing acceptable limits. 

3. Blanks 

No target compounds were detected in any of the laboratory or field blanks. 

4. ICP Interference Check Sample 

The ICP interference check sample (ICS) results were aU within acceptable Umts. 

5. Laboratory Control Sample 

AU laboratory control sample (LCS) results were within acceptable Umits. 

6. Duplicates 

AU laboratory and field dupUcate RPD values were within acceptable Umits. 



7. Matrix Spikes 

Matrix spike recoveries were withing acceptable Umits with the exception of the 
MSD recovery for arsenic (67.4%). AU arsenic results have been qualifed as 
estimated values, and flagged "P' for detected values and "UP' for non-detects. 

8. ICP Serial DUution 

AU ICP serial dilution results were within acceptable Umits. 

9. CRDL Standard 

The contract required detection Umit (CRDL) standard had one or more low 
recoveries for lead and sUver. Due to the advisory nature of the CRDL standard 
no results have been quaUfied due to low CRDL standard recoveries. 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

X m7% 
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February 15, 1994 

CLIENT: 

PROJECT: 

CONTRACT #: 

ANALYSIS: 

Client ID 

MW-16 
REP-1 
MW-19 
MW-19B 
MW-21 
MW-21B 
TRIP BLANK 

GERAGHTY AND MILLER 

MD0057.009 NORFOLK 

9402001 

BTEX by 8020 

AENI ID 

23933 
23934 
23935 
23936 
23937 
23938 
23939 

Date 
Sampled 

01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 

Date 
Received 

02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94-
02/01/94 
02/01/94 

Date 
Extracted 

02/07/94 
02/07/94 
02/07/94 
02/07/94 
02/07/94 
02/07/94 
02/07/94 

Date 
[Analyzed 

02/07/94 
02/07/94 
02/07/94 
02/07/94 
02/07/94 
02/08/94 
02/08/94 

Seven water samples were received and analyzed for Benzene, Toluene, 
EthylBenzene and Total Xylenes by method 8020. 

The enclosed package contains tabulated results (Form I),a surrogate 
recovery form(Form II), and a matrix spike/matrix spike dup recovery 
summary (Form III). 

Form I (Organic Analysis Data Sheet) 
The qualifier 'U' indicates that a compound was analyzed for but not 
detected above the detection limit. The qualifier 'B' indicates that 
trace amounts of the compound was also found in the associated blank. 
All samples were extracted and analyzed within the method specified 
holding times. 

Form II (Surrogate recovery summary) 
All percent recoveries are within lab criteria. 
percent recovery is 50 to 150 percent. 

The lab criteria for 

Form III (Matrix Spike Recovery Summary) 
A batch blank spike and spike duplicate and a matrix spike/matrix 
duplicate are supplied. All values are within lab criteria. Lab criteria 
for percent recovery is 50 to 150 %. Lab criteria for RPD is 0 to 30 %. 

Data Released .V m ^ x -
Charles E. 'Ferrin, Jr. 
GC/LC Laboratoiry Manager 

OOOOOI 



AMERICAN ENVIRONMENTAL NETWORK, I N C . 

F e b r u a r y 16,1994 

CLIENT: 

PROJECT: 

CONTRACT # : 

ANALYSIS: 

C l i e n t ID 

MW-13C 
TRIP BLANK 

GERAGHTY AND MILLER 

NORFOLK MGP, MD0057-009 

9402026 

BTEX by method 8020 

AENI ID 

24019 
24020 

D a t e 
Sampled 

Date D a t e Date 
Rece ived E x t r a c t e d Analvzed 

0 2 / 0 2 / 9 4 02 /03 /94 0 2 / 0 7 / 9 4 02 /07 /94 
0 2 / 0 2 / 9 4 02 /03 /94 0 2 / 0 7 / 9 4 02 /07 /94 

Two w a t e r s a m p l e s were r e c e i v e d and a n a l y z e d f o r BTEX by method 8020. 

The e n c l o s e d package c o n t a i n s t a b u l a t e d r e s u l t s (Form I ) , a s u r r o g a t e 
r e c o v e r y summary (Form I I ) , and a m a t r i x s p i k e / m a t r i x s p i k e dup r e c o v e r y 
summary (Form I I I ) . 

i 
Torm I (Organic Analysis Data Sheet) 
The qualifier 'U' indicates that a compound was analyzed for but not 
detected above the detection limit. The qualifier 'B' indicates that the 
compound was also identified in the associated blank. All samples were 
extracted and analyzed within the method specified holding times. 

Form III (Matrix Spike Recovery Summary) 
A batch blank spike and spike duplicate are supplied. All values are within 
lab criteria. Lab criteria for percent recovery is 50 - 150 %. Lab 
criteria for RPD is 0 to 30 %. 

Data Released by CJ12X). 
Charles E. Ferrin, Jr. 
GC/LC Laboratory Manager 

000057 



AMERICAH BMVZROMMBMTAL METWORX, IHC. 

Client: Geraghty & Miller 

Project: Norfolk, VA 

Case: 9402012 

Analysis: BTEX By method 8020 

February 22, 1994 

Client ID 

MW-8 
MW-17 
MW-15 
MW-12 
MW-14 
MW-FIELD BLANK 
MW-18 
MW-13 
MW-4B 
tffW-4 
I1W-2OB 
MW-20 
MW-TRIP BLANK 

AEN ID 

9402012-001 
9402012-002 
9402012-003 
9402012-004 
9402012-005 
9402012-006 
9402012-007 
9402012-008 
9402012-011 
9402012-012 
9402012-013 
9402012-014 
9402012-015 

Date 
Samoled 

02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 

Date 
Received 

02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 

Date 
Analyzed 

02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 
02/15/94 

Thirteen water samples were analyzed for Benzene, Toluene, Ethyl benzene 
and total Xylenes by method 8020. 

The enclosed package consists specifically of tabulated results 
(Form Is) surrogate recovery data (Form II) and a matrix spike/matrix 
spike duplicate (Form III). 

Form I's (Tabulated Results) 

The qualifier U indicates that a compound was analyzed for but not 
detected above the method detection limit. All samples were analyzed 
within holding times. The associated blank contained traces of Benzene 
and Toluene, all ssunples that contained these analytes are flagged with 
the letter "B". 

Form II (Surrogate recovery) 

a, a I a - Trifluorotoluene was used as the surrogate. A point to point 
calibration was used to quantitate the recoveries. The recoveries for 
ssunples # MW-8, MW-14 and the MSD were below lab criteria. All other 
jrecoveries were within laboratory criteria. 

000057 



F̂orm III (Matrix Spike & Matrix Spike duplicated 

Client supplied samples were used as the matrix spike/matrix spike 
duplicate and lab control samples were also run with this set. The 
recovery of the matrix spike duplicate was low, due to a bad purge, 
however the recoveries of the lab control samples are within lab 
criteria. 

Data Released By C7i 
Char les E. Fe r r in J r . 
GC/UC Lab Manager 

000058 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

r ^ ^ ' ^ ' < ^ 

Client ID: MW-4 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk, VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23976 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

2/15/94 

2/15/94 

500 

N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1500 

750 

1200 

2400 

detection 

limit 

500 

500 

500 

1500 

flag 

XM 

x-^ 

FORM I 000060 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

,„ -̂  X 

Client ID: MW-48 

Concentration: 

Contract * : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk, VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23975 

Date Extracted/Prepared: 

Date Analyzed : 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/15/94 

_ 2/15/94 

1 

_ N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

90 

1.4 

2.0 

8.2 

detection 

limK 

1.0 

1.0 

1.0 

3.0 

flag 

X 
/o. 

FORM I 000068 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

^«^J*i 

Client ID: MW-8 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk. VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23965 

Date Extracted/Prepared; 

Date Analvzed: 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/15/94 

_ 2/15/94 

1 

_ N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

3.3 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

u J -

u ; J 

U ^ 

J " 

FORM I 000060 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

O R Q A N K : ANALYSIS DATA SHEET 

BTEX 

r-^^J% 

7x mi-

Client ID: MW-12 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk, VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23968 

Date Extracted/Prepared: 2/15/94 

Date Analyzed : 2/15/94 

Conc/Dil Factor : 1 

Percent Moisture : N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

54 

1.5 

9.1 

6.4 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

^ 

j7(A 

FORMl 000063 



AMERICAN ENVIRONME^f^AL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

Client ID: MW-13 

Concentration: 

Contract # : 

Client Name; 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk, VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23972 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/15/94 

_ 2/15/94 

100 

N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

800 

150 

610 

240 

detection 

limit 

100 

100 

100 

300 

flag 

X 

x^ 

J 

J-lndicates an estimated value, because the concentration is below the detection limit. 

FORMl 000067 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

0 0 

^ r»'/ I S 

X 
.̂ M»'-

Client ID: MW-130 

Concentration: 

Contract # : 

Client Name: 

Prolect: 

Sample Matrix: 

low 

9402026 

GERAGHTY & MILLER 

NORFOLK MGP, MD0057.009 

WATER 

Date Sample Received 2/3/94 

AENI ID: 24019 

Dale Extracted/Prepared: 2/7/94 

Date Analyzed : 2/7/94 

Conc/Dil Factor: 1 

Percent Moisture : Ivl/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.2 

1.4 

1.3 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

X^ 
J B T ^ 

u 

FORMl 000059 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

aientlD: MW-14 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk. VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23969 

Date Extracted/Prepared: 2/15/94 

Date Analyzed : 2/15/94 

Cone/Oil Factor: 100 

Percent Moisture : N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

720 

310 

170 

detection 

limit 

100 

100 

100 

300 

flag 

X 3" 

J/^r 

J 

J 

J- Indicates an estimated value, because the concentration is below the detection limit. 

FORMl 000064 



AMERICAN ENVIRONMENTAL NETWORK INC. 

ORGANK; ANALYSIS DATA SHEET 

BTEX 

x^i% 

• ^ 

Client ID: MW-15 

Concentration: 

Contract # : 

Client Name: 

Project: 

Samole Matrix: 

Date Sample Received_ 

low 

9402012 

Geraghty & Miller 

_ Norfolk, VA 

_ Water 

_ 2/2/94 

AENI ID: 23967 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/15/94 

_ 2/15/94 

1 

_ N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.3 

1.4 

3.3 

detecta'on 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

XM 

j j - iA 

u 

FORMl 000062 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

X-^X^ 
•' X ,-fX 

Client ID: MW-16 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402001 

GERAGHTY AND MILLER 

MI>0057.059 Norfolk 

Water 

Data Sample Received 2/1/94 

AENI ID: 23933 

Date Extracted/Prepared: 2/7/94 

Date Analyzed : 2/7/94 

Conc/Dil Factor: 1 

Percent Moisture : n/a 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.1 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

U 

X ^ 
U 

u 

FORMl 000C03 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

Client ID: MW-17 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk. VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23966 

Date Extracted/Prepared: 2/15/94 

Date Analyzed : • 2/15/94 

Conc/Dil Factor: 1 

Percent Moisture : N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.3 

1.4 

3.3 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

xM 
^ M 

u 

FORMl 
000061 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

. / ^ 

f^ 

"^> % 

Client ID: MW-18 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk, VA 

Water 

Date Sample Received_ 2/2/94 

AENI ID: 23971 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/15/94 

_ 2/15/94 

1 

_ N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.2 

5.5 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

jurcA 

J i - ^ 

u 

u 

FORMl 000066 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

^X m 

% ̂0. 

• • ? ^ 

J^-' j -

Client ID: MW-19 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402001 

GERAGHTY AND MILLER 

MD-0057.059 Norfolk 

Water 

Date Sample Received 2/1/94 

AENI ID: 23935 

Date Extracted/Prepared: 

Date Analyzed : 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/7/94 

_ 2/7/94 

1 

_ n/a 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.2 

1.3 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

Xi^. 
J^(A 

U 

u 

FORMl 000005 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

X ^ . 

Client ID: MW-igB 

Concentration: 

Contract # : 

Client Name: 

Proiect: 

Sample Matrix: 

low 

9402001 

GERAGHTY AND MILLER 

MDO057.059 Norfolk 

Water 

Date Sample Received 2/1/94 

AENI ID: 23936 

Date Extracted/Prepared: 2/7/94 

Date Analyzed : 2/7/94 

Conc/Dil Factor: 1 

Percent Moisture : n/a 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.2 

1.3 

detecta'on 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

XtA 

JSIA 

u 

u 

FORMl CnOGOG 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANKJ ANALYSIS DATA SHEET 

BTEX 

S ^ 

Client ID: MW-20 

Concentration: 

Contract # : 

Client Name: 

Proiect: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk, VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23978 

Date Exti'acted/Prepared: 2/15/94 

Date Analyzed : 2/15/94 

Conc/Dil Factor: 1 

Percent Moisture : N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.3 

1.4 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

/ iA 

^cA 

u 

u 

FORMl 000071 



AMERK:AN ENVIRONMENTAL NETWORK Inc 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

« 7^^y 

aientID: MW-20B 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk, VA 

Water 

Date Sample Received 2/2/94 

AENI 10: 23977 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/15/94 

_ 2/15/94 

_ 1 

N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.3 

1.4 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

y iA 

X ^ 

u 

u 

FORMl 000070 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

Ah x''-yx 

Client ID: MW-21 

Concentration: 

Contract # : 

Client Name: 

Proiect: 

Samole Matrix: 

low 

9402001 

GERAGHTY AND MILLER 

MD-0057.059 Norfolk 

Water 

Date Sample Received 2/1/94 

AENI ID: 23937 

Date Extracted/Prepared: 

Date Analyzed : 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/7/94 

_ 2/7/94 

1 

_ n/a 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.2 

1.3 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

J i r ^ 

JB-IA 

u 

u 

FORMl 000007 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC /ANALYSIS DATA SHEET 

BnrEX 

% / 

Client ID: MW-21 B 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Matrix: 

low 

9402001 

GERAGHTY AND MILLER 

MD-0057.059 Norfolk 

Water 

Date Sample Received 2/1/94 

AENI ID: 23938 

Date Exta-acted/Prepared: 2/7/94 

Date Analyzed : 2/8/94 

Conc/Dil Factor: 1 

Percent Moisture : n/a 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.2 

1.3 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

fy(A 
X 0 { 

u 

u 

FORMl 00000 n 
O 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

O R G A N K : ANALYSIS DATA SHEET 

BTEX 

Client ID: REP-1 

Concentrata'on: 

Contract # : 

Client Name: 

Prolect: 

Sample Matrix: 

low 

9402001 

GERAGHTY AND MILLER 

MD«)57.059 Norfolk 

Water 

Date Sample Rece'ived 2/1/94 

AENI ID: 23934 

Date Extracted/Prepared: 2/7/94 

Date Analyzed : 2/7/94 

Conc/Dil Factor: 1 

Percent Moisture : n/a 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.1 

1.2 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

iJ-M 

XCA 
u 

u 

FORMl 00000-1 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

Client ID: Raid Blank 

Concentration: 

Contract # : 

Client Name: 

Proiect: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk. VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23970 

Date Exfa-acted/Prepared: 

Date Analvzed: 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/15/94 

_ 2/15/94 

1 

_ N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.2 

1.4 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

B 

B 

U 

U 

FORMl 
000065 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

- . ( , 'W<:, M 

Client ID: TRIP BLANK 

Concentration: 

Contract # : 

Client Name: 

Proiect: 

SamDle Matrix: 

low 

9402001 

GERAGHTY AND MIUER 

MD-0057.059 Norfolk 

Water 

Date Sample Received 2/1/94 

AENI ID: 23939 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

_ 2/7/94 

_ 2/8/94 

1 

_ n/a 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.2 

1.3 

detecta'on 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

^ M 

X^ 
U 

u 

FORMl ooocco 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

^ * 

• • X 7 ' 

Client ID: BLANK 

Concentration:_ 

Contract # : 

Client Name:_ 

Project: 

Sample Matrix: 

low 

9402026 

GERAGHTY & MILLER 

NORFOLK MGP. MD0057-009 

WATER 

Date Sample Received 2/3/94 

AENI ID: B0207 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

2/7/94 

2/7/94 

1 

N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.3 

1.4 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

U 

U 

FORMl 000058 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

9'% 

Client ID: Trip Blank 

Concentration: 

Contract # : 

Client Name: 

Proiect: 

Sample Matrix: 

low 

9402012 

Geraghty & Miller 

Norfolk. VA 

Water 

Date Sample Received 2/2/94 

AENI ID: 23979 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

2/15/94 

2/15/94 

1 

N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.3 

1.4 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

B 

B 

U 

U 

FORMl 000C7? 



AMERICAN EhJVlRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

t'A 
o l^ f l " 

Client ID: Blank 

Concentration: 

Contract # : 

Client Name: 

Proiect: 

Sample Matrix: 

Date Sample Received 

low 

9402012 

_ Geraghty & Miller 

. Norfolk, VA 

. Water 

N/A 

AENI ID: B0215 

Date Extracted/Prepared: 

Date Analyzed: 

Conc/Dil Factor: 

Percent Moisture: 

2/15/94 

2/15/94 

1 

N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.3 

1.4 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

^ 1 

/ ' ^ 

U 

U 

FORMl 000050 



/ , 
AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

•^f-

'ImAXT-

Client ID: BLANK 

Concentration: 

Contract # : 

Client Name:. 

Project: 

Sample Matrix: 

low 

9402001 

GERAGHTY AND MILLER 

MD.0057.059 Norfolk 

Water 

Date Sample Received 2/1/94 

AENI ID: B0207 

Date Extracted/Prepared: 2/7/94 

Date Analyzed : 2/7/94 

Conc/Dil Factor: 1 

Percent Moisture: n/a 

Compound 

Benzene 

Toluene 

Etiiyl Benzene 

Xylenes 

cone 

ug/L 

1.0 

1.2 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

U 

U 

FORMl 
000C02 



AMERICAN ENVIRONMENTAL NETWORK Inc. 

ORGANIC ANALYSIS DATA SHEET 

BTEX 

Client ID: TRIP BLANK 

Concentration: 

Contract # : 

Client Name: 

Project: 

Sample Mataix: 

low 

9402026 

GERAGHTY & MILLER 

NORFOLK MGP, MD0057-009 

WATER 

Date Sample Received 2/3/94 

AENI ID: 24020 

Date Extracted/Prepared: 2/7/94 

Date Analyzed : 2/7/94 

Conc/Dil Factor: 1 

Percent Moisture : N/A 

Compound 

Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

cone 

ug/L 

1.1 

1.2 

detection 

limit 

1.0 

1.0 

1.0 

3.0 

flag 

x-yr 

fUA 

u 

u 

0 

oHlii l ' i i- l 

FORMl 000060 



AMERKAN ENVIRONMENTAL NETWORI^ MC. 
ORGANIC ANALYSIS DATA SHEET 

SURROGATE PERCENT RECOVB^IES 

7) S^ 

CUENTNAME: Geraghty & Miller 
PROJECT NAME: Norfolk, VA 
CONTRACT NUMBER: 9402012 
SURROGATE: alpha, alpha, alpha-Trifluorotoluene 
ACCEPTANCE CRITERIA: (50-150%) 
UNITS: ug/L 

CUENT ID 

BLANK 

MW-8 

MW-17 

MW-15 

MW-12 

MW-14 

FIELD BLANK 

MW-18 

MW-13 

MW-4B 

MW.4 

MW-20B 

MW-20 

TRIP BLANK 

MW-1 SMS 

MW-13MSD 

BLANK SPIKE 

BLANK SPIKE DUP 

AENI ID 

B0215 

23965 

23966 

23967 

23968 

23969 

23970 

23971 

23972 

23975 

23976 

23977 

23978 

23979 

23973 

23974 

BS0215 

BSD0215 

% RECOVERY 

102 

25 

82 

84 

83 

20 

74 

82 

82 

72 

60 

83 

90 

90 

74 

30 

65 

71 

FORMl 000073 



AMERICAN ENVIRONMENTAL NETWORK, INC. 
O R G A N K ; ANALYSIS DATA SHEET 

MATTVX SPIKE RECOVERIES 

^hi 

^S 

CONTRACT NUMBER: 

DATE OF ANALYSIS: 

SAMPLE NUMBER: 

9402012 

2/16/94 

MW-13MS/MW-13MSD 

Benzene 

Toluene 

Ethyl Benzene 

Total Xylenes 

tfieo 

cone 

ug/L 

4.0 

4.0 

4.0 

12.0 

sample 

cone 

ug/L 

8.0 

1.5 

6.2 

2.4 

MS 

actual 

cone 

ug/L 

9.8 

3.3 

7.8 

11.0 

%ree 

45 

45 

40 

72 

MSD 

actual 

cone 

ug/L 

4.1 

1.8 

3.8 

6.4 

%rec 

-98 

6 

-60 

33 

RPD 

82 

59 

69 

53 

FORM IIIM 000071 



AMERICAN ENVinONMBOAL NETWORK MC. 
O R Q A N K : ANALYSe DATA SHEET 

MATRIX SPIKE RECOVERES 

d X a 
^5> 

CONTRACT NUMBER: 

DATE OF ANALYSIS: 

SAMPLE NUMBER: 

9402012 

2/16/94 

LCS/LCSD 0215 

Benzene 

Toluene 

Ethyl Benzene 

Total Xylenes 

theo 

cone 

ugn. 

4.0 

4.0 

4.0 

12.0 

sample 

cone 

ugA. 

0.0 

0.0 

0.0 

0.0 

BS 

actual 

cone 

ug/L 

3.4 

3.2 

3.3 

9.1 

%rec 

85 

80 

83 

76 

BSD 

actual 

cone 

ug/L 

3.2 

3.2 

3,1 

9.0 

%rec 

80 

80 

78 

75 

RPD 

6 

0 

6 

1 

FORM IIIM 
<-. QO,QQ ^ c 



AMERICAN ENVIRONMEhTTAL NETWORK. INC. 
ORGANIC ANALYSIS DATA SHEET 

SURROGATE PERCENT RECOVERIES 

% 

CUENT NAME: 
PROJECT NAME: 
CONTRACT NUMBER: 
SURROGATE: 

GERAGHTY & MILLER 
NORFOLK MGP. MD0057-009 

9402026 
ALPHA. ALPHA, ALPHA TRIFLUOROTOLUENE 

ACCEPTANCE CRITERIA: (50-150%) 
UNITS: ug/L 

CLIENT ID 

BLANK 

MW-13C 

1 HIP BLANK 

AENI ID 

B0207 

24019 

24020 

% RECOVERY 

100 

77 

96 

FORM II 000061 



AMERK:AN ENVIRONMENTAL NETWORK, INC. 
ORGANIC A N A L Y S I S DATA SHEET 

MATRIX SPIKE RECOVERIES 

CONTRACT NUMBER: 

DATE OF ANALYSIS: 

SAMPLE NUMBER: 

9402026 

2/7/94 

LCS/LCS DUP 

Benzene 

Toluene 

Ethyl Benzene 

Total Xylenes 

ttieo 

cone 

ug/L 

4.0 

4.0 

4.0 

12.0 

sample 

cone 

ug/L 

0.0 

0.0 

0.0 

0.0 

LCS 

actual 

cone 

ug/L 

3.3 

3.4 

3.3 

9.7 

%ree 

83 

85 

83 

81 

LCS DUP 

actual 

cone 

ug/L 

3.3 

3.4 

3.3 

9.9 

%rec 

83 

85 

83 

83 

RPD 

0 

0 

0 

2 

FORM IIIM 000062 



AMERICAN ENVIRONMENTAL NETWORK, INC. 
O R G A N K ; ANALYSIS DATA SHEET 

SURROGATE PERCENT RECOVERIES 

CUENT NAME: 
PROJECT NAME: 
CONTRACT NUMBER: 
SURROGATE: 

GERAGHTY AND MILLER 
MD0057.009 NORFOLK 

9402001 
ALPHA, ALPHA, ALPHA -TRIFLUOROTOLUENE 

ACCEPTANCE CRITERIA: (50-150%) 
UNITS: ug/1 

CUENT ID 

BLANK 

MW-16 

REP-1 

MW-19 

MW-19B 

MW-21 

MW-21 B 

i HIP BLANK 

AENI ID 

B0207 

23933 

23934 

23935 

23936 

23937 

23938 

23939 

% RECOVERY 

98 

51 

82 

90 

98 

92 

92 

96 

FORM II 000010 



AMERK:AN ENVIRONMENTAL NETWORK, INC. 
O R G A N K ; ANALYSIS DATA SHEET 

MATTUX SPIKE RECOVERIES 

CONTRACT NUMBER: 

DATE OF ANALYSIS: 

SAMPLE NUMBER: 

9402001 

2/7/94 

MW-16 MS/MSD 

Benzene 

Toluene 

Ethyl Benzene 

Total Xylenes 

theo 

cone 

ug/L 

4.0 

4.0 

4.0 

12.0 

sample 

cone 

ug/L 

0.0 

0.0 

0.0 

0.0 

MS 

actual 

cone 

ug/L 

3.2 

3.3 

3.2 

9.6 

%rec 

80 

83 

80 

80 

MSD 

actual 

cone 

ug/L 

3.2 

3.3 

32 

9.5 

%rec 

80 

83 

80 

79 

RPD 

0 

0 

0 

1 

FORM IIIM OOOCll 



AMERICAN ENVIRONMENTAL NETWORK, INC. 
ORGANIC ANALYSS DATA SHEET 

MATRIX SPIKE RECOVERIES 

'<^&: 
:%/» 

M'id 

CONTRACT NUMBER: 

DATE OF ANALYSIS: 

SAMPLE NUMBER: 

9402001 

2/7/94 

LCS/LCS DUP 

Benzene 

Toluene 

Ethyl Benzene 

Total Xylenes 

theo 

cone 

ug/L 

4.0 

4.0 

4.0 

12.0 

sample 

cone 

ug/L 

0.0 

0.0 

0.0 

0.0 

LCS 

actual 

cone 

ug/L 

3.3 

3.4 

3.3 

9.7 

%rec 

83 

85 

83 

81 

LCS DUP 

actual 

cone 

ug/L 

3.3 

3.4 

3.3 

9.9 

%rec 

83 

85 

83 

83 

RPD 

0 

0 

0 

2 

FORM IIIM 000012 



AMERICAN ENVIRONMENTAL NETWORK. INC. 
9151 RUMSEY ROAD 

COLUMBIA, MD. 21045 
(410) 730-8525 

Project Number: 9402-001 
Client Name: GERAGHTY & MILLER 
Project Title: Norfolk VA - MD0057-009 

Six water samples were analyzed for the semivolatile organic compounds 
by method 8270. All analyses followed the SW846 QA/QC protocol. 

This package consists of the EPA/CLP forms I, II, III, IV, V, VI, VII 
and VIII. The chromatograms and mass spectra of the samples and method 
blanks are also included. 

Data Released , „ ^ ^ . . - ^ ^ ,-^ ^̂ .r-y n j . ^ ^ ^ 
Minh-Th^ L. Ngvĵ eri ^ ' x 
GC/MS Lab Manager 

000080 



Client 
ID 

AENI Date Date Date Date 
ID Matrix Sampled Received Extracted Analyzed 

MW-16 
REP-1 
MW-19 
MW-19B 
MW-21 
MW-2IB 

01-001 
01-002 
01-003 
01-004 
01-005 
01-006 

Water 
Water 
Water 
Water 
Water 
Water 

01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 

02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 

02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 

02/05/94 
02/05/94 
02/05/94 
02/05/94 
02/05/94 
02/05/94 

Form I & Tabulated Results 
All samples were extracted and analyzed within the technical holding 
time. 

Form II (Surrogate Recoveries) 
The recoveries of all surrogate compounds in sample MW-21B (#01-006) 
were below 10% in duplicate analyses. Two B/N surrogates in sample MW-
16 (#01-001) were above 30%, but below the method limits. No samples 
remained for re extraction. 
The method blank and all other samples were within the method criteria. 

Form III (MS/MSD Analysis) 
A batch BS/BSD was reported. All recoveries and %RPDs were within 
limits. 

Form IV (Method Blank Summary) 
Phthalate esters are common laboratory artifacts and should be viewed 
with suspicion if detected below 5ppb. 

Form V (Tuning and Mass Calibration) 
All calibration standard, sample and method blank analyses were 
performed within the method specified mass calibration and 12-hr tune 
criteria, except for sample MW-21B (#01-006), which was analyzed 11 min 
outside of the tune time criteria. The sample was reanalyzed, and both 
analyses were reported for surrogate QC purpose. 

Form VI ( Initial Calibration Standard) 
All CCC and SPPC compounds were within the maximum %RSD and minimum RRF 
criteria. 

Form VII (Continuing Calibration Standard) 
All CCC and SPPC compounds were within the maximum %D and minimum RRF 
criteria. However, on 02/15/94, benzyl alcohol and 3-nitroaniline (non 
CCC compounds) had %D above 50. New standards were prepared and a new 
calibration curve will be analyzed to bring all compounds within the 
max %D limit. 

Form VIII (Internal Standard Area and Retention Time 
All analyses were within the suggested limits for retention time and 
area recovery. 

000081 



EPA - Defined Qoallfien i''^©^^ 

U • Indicates compound was analyzed for but not detected. 

J • Indicates an estimated value. The mass spearal data indicate the presence of the compound that meets the 
identification criteria. However, the result is less than the sample quantitation Umit but greater than zero. 

B • Indicates that the compound is found in the associated blank as well as in the sample, a possible/probable 
indication of blank contamination. It warns the data user to take appropriate action. 

X - Indicates that the compound is not found in the associated blank but is a common laboratory artifact 

E - Indicates compounds whose concentrations exceed the calibration range of the instrument for that specific 
analysis. 

D • Indicates compounds identified in an analysis at a secondary dilution faaor. 

000082 



AMERICAN ENVIRONMENTAL NETWORK. INC. ' r/% ^' 
9151 RUMSEY ROAD '"" 

COLUMBIA, MD. 21045 
(410) 730-8525 

Project Number; 9402-012 
Client Name: GERAGHTY & MILLER 
Project Title: Norfolk VA 

Fourteen liquid samples (including one set of MS/MSD) were analyzed for 
the semivolatile organic compounds by method 8270. All analyses 
followed the SW846 QA/QC protocol. 

This package consists of the EPA/CLP forms I, II, III, IV, V, VI, VII 
and VIII. The chromatograms and mass spectra of the samples and method 
blanks are also included. 

•

Data Released iClccu X'^ '^C^jju^^.j/fX 

Minh-'î uy L. ̂giiryeri ' GC/MS Lab Manager 

000100 



s^ 
Client 
ID 

MW-8 
MW-17 
MW-15 
MW-12 
MW-14 

AENI 
ID 

12-001 
12-002 
12-003 
12-004 
12-005 

FIELD BLANK 12-006 
MW-18 
MW-13 
MW-13MS 
MW-13MSD 
MW-4B 
MW-4 
MW-20B 
MW-20 

Form I & 

12-007 
12-008 
12-009 
12-010 
12-011 
12-012 
12-013 
12-014 

Tabulated 

Matrix 

Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 

Results 

Date 
Sampled 

02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 

Date 
Received 

02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 

Date 
Extracted 

02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 
02/04/94 

Date 
Analyzed 

02/10/94 
02/10/94 
02/10/94 
02/10/94 
02/10/94 
02/10/94 
02/10/94 
02/11/94 
02/11/94 
02/11/94 
02/16/94 
02/16/94 
02/16/94 
02/16/94 

•H 

All samples were extracted and analyzed within the technical holding 
time. 

Form II (Surrogate Recoveries) 
Three surrogate recoveries in sample MW-4B (#12-011) were below 10%. 
Two surrogates in sample MW-12 (#12-004) were above 20%, but below the 
method suggested limits. No samples remained for re extraction. 
Samples MW-17 (#12-002) and MW-13 (#12-008) each had one B/N surrogate 
above 10% but below the method limits. Sample MW-17 also had one A/P 
surrogate below limits. 
Sample MW-14 (#12-005) had one B/N surrogate above the QC limits. High 
background interference was noted, and the sample will be re analyzed. 
The method blank and all other samples were within the QC criteria. 

Form III (MS/MSD Analysis) 
The MS/MSD analysis was performed on the specified samples. Due to the 
presence of the spiking compounds in the sample, two spike recoveries 
and one %RPD were outside of the advisory limits. A batch BS/BSD was 
also reported with all recoveries and %RPDs within limits. 

Form IV (Method Blank Summary) 
Phthalate esters are common laboratory artifacts and should be viewed 
with suspicion if detected below 5ppb. 

Form V (Tuning and Mass Calibration) 
All calibration standard, sample and method blank analyses were 
performed within the method specified mass calibration and 12-hr tune 
criteria, except for the MS and MSD analyses, which were analyzed 
within one hour after the tune time has elapsed. 

000101 



• -.olX<Q 

Form VI ( Initial Calibration Standard) 
All CCC and SPPC compounds were within the maximum %RSD and minimum RRF 
criteria. 

Form VII (Continuing Calibration Standard) 
All CCC and SPPC compounds were within the maximum %D and minimum RRF 
criteria. However, on 02/15/94, benzyl alcohol and 3-nitroaniline (non 
CCC compounds) had %D above 50. New standards were prepared and a new 
calibration curve will be analyzed to bring all compounds within the 
max %D limit. 

Form VIII (Internal Standard Area and Retention Time 
All analyses were within the suggested limits for retention time and 
area recovery, except for sample MW-14 (#12-005) where a very high 
level of target analytes was noted. 

000J-C2 



"̂ t-

EPA - Defined Qnalificis ' ^^ ' ^^ ^ 

U • Indicates compound was analyzed for but not detected. 

J • Indicates an estimated value. The mass spectral data indicate the presence of the compound that meets the 
identification criteria. However, the result is less than the sample quantitation limit but greater than zero. 

B • Indicates that the compound is found in the associated blank as well as in the sample, a possible/probable 
indication of blank contamination. It warns the data user to take appropriate action. 

X • Indicates that the compound is not found in the associated blank but is a common laboratory anifact 

E • Indicates compounds whose concentrations exceed the calibration range of the instrument for that specific 
analysis. 

D - Indicates compounds identified in an analysis at a secondary dilution factor. 

000103 



& .f̂  X" 

AMERICAN ENVIRONMENTAL NETWORK, INC. '̂ ^ofj 
9151 RUMSEY ROAD 

COLUMBIA, MD. 21045 
(410) 730-8525 

Project Number: 9402-026 
Client Name: GERAGHTY & MILLER 
Project Title: Norfolk VA 

One water sample was analyzed for the semivolatile organic compounds by 
method 8270. All analyses followed the SW846 QA/QC protocol. 

This package consists of the EPA/CLP forms I, II, IV, V, VI, VII and 
VIII. The chromatograms and mass spectra of the sample and method blank 
are also included. 

Data Released ^JT^I^^ ^^ lpcof r - ' ^ l ' ^^ -9 
Minh-Tmiy L. 
GC/MS Lab Manager 

00006b 



Ma^i 
Client 
ID 

MW-13C 

Form I 

AENI 
ID Matrix 

26-001 Water 

& Tabulated Results 

Date 
Sampled 

02/02/94 

Date Date 
Received Extracted Analyzed 

02/03/94 02/09/94 02/15/94 

The sample was extracted and analyzed within the technical holding 
time. 

Form II (Surrogate Recoveries) 
The method blank had one A/P surrogate outside the QC criteria. The 
sample was within limits. No sample remained for re extraction. 

Form III (MS/MSD Analysis) 
A batch BS/BSD was reported with all recoveries and %RPDs within 
limits. 

Fonn IV (Method Blank Summary) 
Phthalate esters are common laboratory artifacts and should be viewed 
with suspicion if detected below 5ppb. 

Form V (Tuning and Mass Calibration) 
All calibration standard, sample and method blank analyses were 
performed within the method specified mass calibration and 12-hr tune 
criteria. 

Form VI ( Initial Calibration Standard) 
All CCC and SPPC compounds were within the maximum %RSD and minimum RRF 
criteria. 

Form VII (Continuing Calibration Standard) 
All CCC and SPPC compounds were within the maximum %D and minimum RRF 
criteria. However, benzyl alcohol and 3-nitroaniline (non CCC 
compounds) had %D above 50. New standards were prepared and a new 
calibration curve will be analyzed to bring all compounds within the 
max %D limit. 

Form VIII (Internal Standard Area and Retention Time 
All analyses were within the suggested limits for retention time and 
area recovery. 

000060 



EPA - Defined Qualifiers ^ -... '̂ ^^ /̂̂ .Z'̂ -

U • Indicates compound was analyzed for but not detected. 

J • Indicates an estimated value. The mass spectral data indicate the presence of the compound that meets the 
identification criteria. However, the result is less than the sample quantitation limit but greater than zero. 

B • Indicates that the compound is found in the associated blank as well as in the sample, a possible/probable 
indication of blank contamination. It warns the data user to take appropriate aaion. 

X - Indicates that the compound is not found in the associated blank but is a common laboratory artifact 

E • Indicates compounds whose concentrations exceed the calibration range of the instrument for that specific 
analysis. 

D • Indicates compounds identified in an analysis at a secondary dilution faaor. 

000067 



Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

Project No.: G«feM 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA Group: N.A. 

LIQUID 

950.0 (g/mL ML 

Lab Sample ID: #12-012_ 

Ub File ID: DB153.D 

Date Received: 2/2/94 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/4/94 

Date Analyzed: 2/16/94 

CAS No. 

Page 1 of 2 

1.0 (uL) Dilution Factor: 

N pH: 7.6 

Compound 
Concentration Units: 

(ug/L or ug/Kg) ug/L 

1.0 

111 -44-4 bis(2-Chloroethyl)ether 
108-95-2 . Phenol 
95-57-8 2-Chlorophenol 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
95-50-1 1,2-Dichlorobenzene 
100-56-1 Benzyl alcohol 
108-60-1 bis(2-chloroisopropyl)ether 
95^8-7 2-Methylphenol 
67-72-1 Hexachloroethane 
621-64-7 N-Nitroso-di-n-propylamine 
106-44-5 4-Methylphenol 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 
105-67-9 2,4-Dimethylphenol 
65-85-0 Benzoic Acid 
111-91-1 bis(2-ChIoroethoxy )methane 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 
95-95-4 2,4,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 
208-96-8 Acenaphthylene 
131-11-3 Dimethylphthalate 
606-20-2 2,6-Dinitrotoluene 

U 
U 
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U 

u 
u 

X U J -
) j ^ r 
u 
u 
^x^7 
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u 
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u 
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Xui-:s 
u 
u 
u 
u 
X'qr 
u 
u 
u 
u 
u 
u 
u 
u 

X ^ r 
u 
u 
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Lab Name: AENI MD 

Project No.: G & M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

% Moisnj 

Concentr: 

Injection 

re: 100 

ited Extract Vo 

Volume: 

GPC Cleanup: (Y/N) 

Page 2 of 

CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 
120-12-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 

56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

IB 
SEMIVOLATILE ORGAN 

Site: NORFOLK 

LIQUID 

950.0 (g/mL ML 

decanted: (Y/N): 

lume: 1000 (uL) 

1.0 (uL) 

N pH: 

Compound (i 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methy Iphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 

bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo[b]fluoranthene 
Benzo [k] fluoranthene 
Benzo[a]pyrene 
Indeno[ 1,2,3-cd]pyrene 
Dibenz[a,h]anthracene 
Benzo[g,h,i]perylene 

2 
FORM 

ICS ANALYSIS DATA SHEET 

Contract: 02-012 

Location: VA 

Lab San^jle ID: 

Lab File ID: 

Date Received: 

N Date Extracted: 

Date Analyzed: 

Dilution Factor: 

7.6 

Concentration Units: 
ig/L or ug/Kg) ug/L 

11 
53 
53 

11 
11 
53 

11 
11 
11 
53 
53 

11 
11 
11 
53 

11 
11 
11 
11 
11 
11 
21 
11 
11 

3.7 

11 
11 
11 
11 
11 
11 
11 

ISV 

SAMPLE NO. # 

MW-4 % Q 

."•..'..:. / 3 A . ^ ^^&r. 

Group: N/A'.̂ )̂ ' 

#12-012 

DB153.D 

2/2/94 

If 
i 

y 

2/4/94 

2/16/94 

1.0 

Q 

U 

}fUS 
XMT 
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u 

/W6jT 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE N Q U / ^ 

MW.4B. 

• i ^ 

• ^ " i / . 

Project No.: G & M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA Group;. N,^^,,,"^'.^ 

LIQUID 

1000.0 (g/mL ML 

Lab Sanq)le ID: #12-011 

Lab FUe ID: DB152.D 

Date Received: 2/2/94 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/4/94 

Date Analyzed: 2/16/94 

GPC Cleanup: (Y/N) 

CAS No. 

95-57-8 
541-73-1 

95-50-1 

95-48-7 
67-72-1 
621-64-7 

98-95-3 
78-59-1 
88-75-5 

11144-4 
108-95-2 

106-46-7 

100-56-1 
108-60-1 

106-44-5 

105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 

7747-4 
88-06-2 
95-954 
91-58-7 

88-744 
208-96-8 
131-11-3 
606-20-2 

Page 1 of 2 

1.0 (uL) Dilution Factor: 

N pH: 7.6 

Compound 
Concentration Units: 

(ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobeiizene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenoI 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

20 
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50 
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10 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

Project No.: G & M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA Group: N.A. 

LIQUID Lab Sample ID: #12-011 
- " ^ ' • ^ u j 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

CAS No. 

83-32-9 
99-09-2 
51-28-5 

86-73-7 
7005-72-3 4-Chlorophenyl-phenylether 
84-66-2 

534-52-1 
86-30-6 

87-86-5 
85-01-8 

132-64-9 
121-14-2 
100-02-7 

100-01-6 

101-55-3 
118-74-1 

120-12-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Page 2 of 2 

1.0 (uL) 

Lab FUe ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

DB152.D 

2/2/94 

2/4/94 

2/16/94 

1.0 

N 

Compound 

pH: 7.6 

Concentration Units: 
(ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Ruorene 

Diethylphthalate 
4-Nitroaniline 
4,6-Dimtro-2-methy Iphenol 
n-Nitrosodiphenylamme 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3 '-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cd]pyrene 
Dibenz[a,h]anthracene 
Benzo[g,h,i]perylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 

50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 

20 
10 
10 
10 

10 
10 
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10 
10 
10 
10 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

^ &<^ 
SAMPLE N O . r " ^ / C 

Projea No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA 

LIQUID Lab Sample ID: #12-001 

Group: ,-NrA#/ 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volimie: 

Injection Volume: 

GPC Qeanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

LabFileID:DB126.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/2/94 

2/4/94 

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111-444 

108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
10644-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-DichIorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 

bis(2-chioroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 

bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 

4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5 -Trichlorophenol 
2-Chloronaphihalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 
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IB 

Lab Name: AENI MD Contract: 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: 

LIQUID 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 1.0 

GPC Cleanup: (Y/N) N 

decanted: (Y/N): 

1000 (uL) 

N 

Page 2 of 2 

(uL) 

rSIS DATA SHEET 

02-012 

VA 

Lab Sample ID: 

SAMPLE NO. / 

MW-:8 Of, 

Group:¥i: • • ' ^ 

t̂ 

#12-001 

U b File ID: DB126.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/2/94 

2/4/94 

2/10/94 

1.0 

pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dimtrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 

Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
I>yrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 

Benzo[b]fluoranthene 
Benzo [kjfluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cd]pyrene 
Dibenz[a,h]anthracene 
Benzo [g,h,i]perylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA Group: N . A ^ f e ^ / 

LIQUID 

1000.0 (g/mL ML 

Lab Sample ID: #12-004 

Ub FUe ID: DB129.D 

Date Received: 2/2/94 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/4/94 

Date Analyzed: 2/10/94 

GPC Cleanup: (Y/N) 

Page 1 of 2 

1.0 (uL) DUution Factor: 

N pH: 7.6 

Concentration Units: 

FORM I SV 

1.0 

CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 

67-72-1 
621-64-7 
10644-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
7 7 4 7 4 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compoimd (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 

Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 

Nitrobenzene 
Isophorone 

2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
13 
10 
10 
10 
10 
10 
10 

i 10 
10 
10 
10 
10 
10 
20 
14 
50 
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10 
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10 
10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: Oow/med) 

Site: NORFOLK Location: VA :; . dS im^^ i 
LIQUID Lab Sample ID: #12-004 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N 

GPC Cleanup: (Y/N) 

Page 2 of 2 

1.0 (uL) 

U b FUe ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

DB129.D 

2/2/94 

2/4/94 

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 

7005-72-3 
84-66-2 
100-01-6 
534-52-1 

86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compoimd (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofiiran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroamline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-EthyUiexyl)phUialate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cd]pyrene 
Dibenz[a,h]anthracene 
Benzo[g,h,i]perylene 

13 
50 
50 
10 
10 
50 

7.3 
10 
10 
50 
50 
10 
10 
10 
50 
25 
8.9 
10 
12 
18 
10 
20 

7.5 
8.1 
1.5 
10 
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10 
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10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE I^O. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA 

LIQUID Lab Sample ID: #12-008 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

UbFUelD: 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

DB133.D 

2/2/94 

2/4/94 

2/11/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111-444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 

91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 

208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 

N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaiuline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
4.2 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
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50 
10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

S/>LMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA Group: lQ>^^/" 

LIQUID Lab Sample ID: #12-008 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N 

GPC Cleanup: (Y/N) 

Page 2 of 2 

1.0 (uL) 

UbFUeID:DB133.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/2/94 

2/4/94 

2/11/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 

86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroamline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 

Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo[k]fluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cd]pyrene 
Dibenz[a,h]anthracene 
Benzo [g ,h, i]perylene 

120 
50 
50 
12 
10 
50 
52 

10 
10 
50 
50 
10 
10 
10 
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U b Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-026 

SAMPLE NO. 

Project No.: G & M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA 

WATER 

Gr6up-::^MDCy)5/7^ 

U b Sample ED: #26-001 ^ J 

•S, 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N 

GPC Cleanup: (Y/N) 

Page 1 of 2 

1.0 (uL) 

U b FUe ID: DB148.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/3/94 

2/9/94 

2/15/94 

1.0 

N pH: 7.6 

Concentration Units: 

CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 

4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 

4.7 
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10 
10 
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10 
50 
10 
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10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract; 02-026 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA Group: MpbO|7-00 

WATER 

1000.0 (g/mL ML 

Ub Sample ID: #26-001 , 

LabFUeID:DB148'.D.^ 

Date Received: 2/3/94 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Voltmie: 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/9/94 

Date Analyzed: 2/15/94 

GPC Cleanup: (Y/N) 

Page 2 of 2 

1.0 (uL) DUution Factor: 

N pH: 7.6 

Concentration Units: 

1.0 

CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 

91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phUiaIate 
Di-n-octylphthalate 
Benzo [b] fluoranthene 
Benzo [kjfluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cd]pyrene 
Dibenz[a,h]anthracene 
Benzo[g,h,i]perylene 

10 
50 
50 
10 
10 
50 

: 10 
10 
10 . 
50 
50 
10 
10 
10 
50 
10 
10 
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10 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

MW-14 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA ^ % / . 

LIQUID Lab Sample ID: #12-005 

Group: N.A. XXNaf 

lOOO.O (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

l.O (uL) 

LabFUeID:DB130.D; , 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/2/94 

2/4/94 -

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Benzyl alcohol 
bis(2-chloroisopropyl)ether 

2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
AcenaphUiylene 
DimethylphUialate 
2,6-Dinitrotoluene 

10 
8 4 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
20 
10 
50 
10 
10 
10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

MW-14 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA Group: N.A 

LIQUID Lab Sample ID: #12-005 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 1.0 

GPC Cleanup: (Y/N) N 

decanted: (Y/N): 

1000 (uL) 

N 

Page 2 of 2 

(uL) 

U b FUe ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

DB130.D 

2/2/94 

2/4/94 

2/10/94 

1.0 

pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 

Dibenzofuran 
2,4-Dinitrotoluene 

4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 

Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo[b] fluoranthene 
Benzo [kjfluoranthene 
Benzo[ajpyrene 
Indeno[ 1,2,3-cdjpyrene 
Dibenz[a,h]anthracene 
Benzo[g ,h, i jperylene 

80 
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50 

4.3 
10 
50 
23 
10 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contraa: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Level: Oow/med) 

Site: NORFOLK Location: VA 

^ / *^ 

LIQUID Ub Sample ID: #12-003 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volimie: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

U b FUe ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

DB128.D 

2/2/94 

2/4/94 

2/10/94 

1.0 

Group: H.A.Q/?,̂  

N pH: 7.6 

Concentration Units: 
CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 

67-72-1 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 

91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
7 7 4 7 4 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroediyl)eUier 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethy Iphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-TrichlorophenoI 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
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IB SAMPLE NO. 

Lab Name: AENI MD Contract: 

Projea No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: 

LIQUID 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N 

GPC Cleanup: (Y/N) 

Page 2 of 2 

1.0 (uL) 

rSIS DATA SHEET 

02-012 

VA 

MW-15 / 

Group: 

Lab Sample ID: #12-003 ;̂v,» 

Lab File ID: D B 1 2 8 ? D 5 ; 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/2/94 

2/4/94 

2/10/94 

1.0 

/ ^ 
f 

•) 
d 

N . A . % ^ 

rX7% 

X 
^:^:| 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 
120-12-7 

84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 

117-84-0 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-NitroanUine 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 

4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[a] anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[ajpyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo[g,h,i]perylene 

1.3 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
14 
10 
10 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-001 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA 

WATER 

900.0 (g/mL ML 

Lab Sample ID: #01-001 

LabFUeID:DB114.D 

/ " ^ 

Date Received: 2/1/94 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/2/94 

Date Analyzed: 2/9/94 

GPC Cleanup: (Y/N) 

Page 1 of 2 

1.0 (uL) DUution Factor: 

N pH: 7.6 

Concentration Units: 

FORM I SV 

1.0 

CAS No. 

111-444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 

106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 

91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)eUier 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-DichJorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-NitroanUine 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contraa: 02-001 

SAMPLE NO. 

MW-16 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Level: (low/med) 

Site: NORFOLK Location: VA Group: ̂ N^A.-'^^ 

WATER 

900.0 (g/mL ML 

Lab Sample ID: #01-001 v^ ,̂ 
X P 

Ub File ID:DB11J:.D'!̂ Q 

Date Received: 2/1/94 ^ 

•^' 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/2/94 

Date Analyzed: 2/9/94 

GPC Cleanup: (Y/N) 

Page 2 of 2 

1.0 (uL) DUution Factor: 

N pH: 7.6 

Concentration Units: 

FORM I SV 

1.0 

CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 

7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 

56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dmitrophenol 

Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 

4-NitroanUine 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidme 
Benzo[ajanthracene 
Chrysene 
bis(2-EthyUiexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranUiene 
Benzo [kjfluoranthene 
Benzo[ajpyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo[g,h,ijperylene 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

MW-17 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA Group: N.A 
^ / s 

LIQUID 

1000.0 (g/mL ML 

Lab Sample ID: #12-002 

Ub File ID: DB127.D 

Date Received: 2/2/94 

% Moistiu-e: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/4/94 

Date Analyzed: 2/10/94 

Page 1 of 2 

1.0 (uL) DUution Factor: 

N pH: 7.6 

Concentration Units: 

1.0 

CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 

95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
10644-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 

Phenol 
2-ChlOTophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-MeUiylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-NitroanUine 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Location: VA 

LIQUID 

Group: N.A. (9^, 

Ub Sample ID: #12-002 W^ll^^/^ 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 2 of 2 

1.0 (uL) 

UbFUeID:DB127.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/2/94 

2/4/94 

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 

7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compoimd (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 

2,4-Diiiitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-ChIorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
I*yrene 
Butylbenzylphthalate 
3,3 '-Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[ajpyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo[g ,h, ijpery lene 

10 
50 
50 
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10 
10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA 

LIQUID Ub Sample ID: #12-007 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extraa Volume: 

Injection Volume: 1.0 

GPC Cleanup: (Y/N) N 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

(uL) 

U b File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

DB132.D 

2/2/94 

2/4/94 

2/10/94 

1.0 

pH: 7.6 

Concentration Units: 
CAS No. 

111-444 
108-95-2 

95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 

208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 

2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 
Hexachlorobutadiene 

4-Chloro-3-methylphenol 
2-Methylnaphthalene 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
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10 
10 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soil/water) 

San )̂le wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA 

LIQUID Ub Sample ID: #12-007 

Group: N.A,^ Qf̂ ,̂  

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 2 of 2 

1.0 (uL) 

UbFUeID:DB132.D 

Date Received: 

Date Extraaed: 

Date Analyzed: 

Dilution Faaor: 

2/2/94 

2/4/94 

2/10/94 

1.0 

scf) 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroardline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
/Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 

bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo[k]fluoranthene 
Benzo[ajpyrene 
Indeno[ 1,2,3-cdjpyrene 
Dibenz[a,h]anthracene 
Benzo[g ,h, i jperylene 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-001 

SAMPLE NO. 

Projea No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA 

WATER Ub Sample ID: #01-003 

900.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

UbFUeID:DB116.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/1/94 

2/2/94 

2/9/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 . 
67-72-1 
621-64-7 
10644-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 

Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
DimeUiylphthalate 
2,6-Dinitrotoluene 

22 

56 

22 
56 

56 

Q 

U 
U 

u 
u 
u 
u 
u 
yfar 
u 
u 
u 
u 
u 
u 
u 
u 
ymr 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 000106 

FORM I SV SW846 



U b Name: AENI MD 

Project No.: G & M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: (low/med) 

% Moistu 

Concentrj 

Injection 

re: 100 

ited Extract Vo 

Volume: 

GPC Cleanup: (Y/N) 

Page 2 of 

CAS No. 

S3-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 

84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEbi 

Contract: 02-001 

Site: NORFOLK 

WATER 

900.0 (g/mL ML 

decanted: (Y/N): 

lume: 1000 (uL) 

1.0 (uL) 

N pH: 

Compound (i 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-NitroanUine 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 

Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-EthyUiexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo[kjfluoranthene 
Benzo[ajpyrene 

Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo[g,h,i]perylene 

2 
FORM 

Location: VA 

Lab Sample ID: 

U b FUe ID: 

Date Received: 

N Date Extracted: 

Date Analyzed: 

DUution Factor: 

7.6 

Concentration Units: 
ig/L or ug/Kg) ug/L 

11 
56 
56 
11 
11 
56 

11 
11 
11 
56 
56 
11 
11 
11 
56 
11 
11 
11 
11 
11 
11 
22 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

ISV 

SAMPLE NO. 

MW-19 ^ 

Group: 

#01-003 

DB116.D 

2/1/94 

2/2/94 

2/9/94 

1.0 

Q 

U 
U 

u 
u 
u 
X^r 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
X^^i 
u 
V^IAT 
xs ^s 
uc/j 
«C/7 
u 
u 
u 
u 
F L / J 

; H ' U 7 

^ M J 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contraa: 02-001 

SAMPLE NO. 

MW-19B 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Location: VA Group: N.A. 

WATER Lab Sample ID: #01-004 

900.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

CAS No. 

Page 1 of 2 

1.0 (uL) 

LabFUeID:DB117.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/1/94 

2/2/94 • 

2/9/94 

1.0 

N pH: 7.6 

Compoimd 
Concentration Units: 

(ug/L or ug/Kg) ug/L 

111 -M-A bis(2-Chloroethyl)ether 
108-95-2 Phenol 
95-57-8 2-Chlorophenol 
541-73-1 1,3-Dichlorobenzene 
10646-7 1,4-Dichlorobenzene 
95-50-1 1,2-Dichlorobenzene 
100-56-1 Benzyl alcohol 
108-60-1 bis(2<hloroisopropyl)ether 
9548-7 2-Methylphenol 
67-72-1 Hexachloroethane 
621-64-7 N-Nitroso-di-n-propylamine 
106-44-5 4-Methylphenol 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 
105-67-9 2,4-Dimethylphenol 
65-85-0 Benzoic Acid 
111-91-1 bis(2-ChloroeUioxy )methane 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
10647-8 4-ChloroanUme 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methy Naphthalene 
77474 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 
95-954 2,4,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-744 2-Nitroaniline 
208-96-8 Acenaphthylene 
131-11-3 Dimethylphthalate 
606-20-2 2,6-Dinitrotoluene 

22 

56 

22 
56 

56 

U 
U 
U 
U 
U 
U 
U 
x^r-
u 
u 
u 
u 
u 
u 
u 
u 
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u 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contraa: 02-001 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Location: VA Group: N.A. 

WATER UbSanqjlelD: #01-004 

900.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

CAS No. 

Page 2 of 2 

1.0 (uL) 

LabFUeID:DB117.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/1/94 

2/2/94 

2/9/94 

1.0 

N pH: 7.6 

Compound 
Concentration Units: 

(ug/L or ug/Kg) ug/L 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 
120-12-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Acenaphthene 
3-NitroanUine 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-(rhlorophenyl-phenylether 
Diediylphthalate 
4-NitroanUine 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 

Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-EthyUiexyl)phthalate 
Di-n-octylphthalate 

Benzo[bj fluoranthene 
Benzo[k] fluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo[g,h,ijpeiylene 

11 
56 
56 

1.6 

U 
U 
U 
U 

u 
X ^ r 
u 
u 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA Group: N.A. 

LIQUID Ub Sample ID: #12-014 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

UbFUeID:DB155.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/2/94 

2/4/94 

2/16/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1; 
108-60-1 
9548-7 
67-72-1 — 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-ChIorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 

2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-NitroanUine 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Ucation: VA Group: N.A; 

LIQUID 

1000.0 (g/mL ML 

Lab Sample ID: #12-014 

Ub FUe ID: DB155.D 

Date Received: 2/2/94 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 1.0 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/4/94 

Date Analyzed: 2/16/94 

GPC Cleanup: (Y/N) 

Page 2 of 2 

(uL) Dilution Factor: 

N pH: 7.6 

Concentration Units: 

1.0 

CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 

7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 

84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-NitroanUine 
4,6-Dinitro-2-methylphenoI 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 

ButylbenzylphUialate 
3,3' -Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-EthyUiexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[ajpyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo[g,h,ijperylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

MW.20B / \ 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Location: VA Group: N.A'̂ x- , 

LIQUID 

950.0 (g/mL ML 

Lab Sample ID: #12-013 

Ub FUe ID: DB154.D 

Date Received: 2/2/94 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 1.0 

GPC Cleanup: (Y/N) N 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/4/94 

Page 1 of 2 

(uL) 

Date Analyzed: 

DUution Factor: 

2/16/94 

pH: 7.6 

Concentration Units: 

1.0 

CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
106-44-5 

98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichloroben2ene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethy Iphenol 
Benzoic Acid 
bis(2-Chloroeihoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 
Hexachlorobutadiene 
4-Chloro-3 -methylphenol 
2-Methyhiaphthalene 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
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Lab Name: AENI MD 

Project No.: G & M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: (low/med) 

% Moistu 

Concentr: 

Injection 

re: 100 

Ited Extract Vo 

Volume: 

GPC Cleanup: (Y/N) 

Page 2 of 

CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

Site: NORFOLK 

LIQUID 

950.0 (g/mL ML 

decanted: (Y/N): 

lume: 1000 (uL) 

1.0 (uL) 

N pH: 

Compound (i 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 

Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[ajpyrene 

Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo[g,h,ijperylene 

2 
FORM 

Location: VA 

U b Sample ID: 

I ab FUe ID: 

Date Received: 

N Date Extracted: 

Date Analyzed: 

Dilution Factor: 

7.6 

Concentration Units: 
ig/L or ug/Kg) ug/L 

11 
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53 
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11 
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11 
11 
11 
53 
53 
11 
11 
11 
53 
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SAMPLE NO. 

MW-200^^ 

Group: N9A., ^ 

#12-013- ' ^ i ^ ^ 

DB154.D 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-001 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Ucation: VA 

WATER 

1000.0 (g/mL ML 

Lab Sample ID: #01-005 

UbFUeID:DB118.D 

Date Received: 2/1/94 

% Moisttu-e: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/2/94 

Date Analyzed: 2/10/94 

Page 1 of 2 

1.0 (uL) DUution Factor: 

N pH: 7.6 

Concentration Units: 

1.0 

CAS No. 

111-444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 

106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Benzyl alcohol 
bis(2-chloroisopropyl)ether 

2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 

4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3 -methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 

0 10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 

Q 

u 
u 
u 
u 
u 
u 
u 
y a r 
u 
u 
u 
u 
u 
u 
u 
u 
X^i' 
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u 
u 
u 
u 
u 
u 
u 
u 
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u 
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u 

FORM I SV 
000115 

SW846 



Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-001 

S/VMPLE NO. 

Project No.: G & M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Ucation: VA 

WATER Lab Sample ID: #01-005 

Group: N.A. f & l ( ^ ^ 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 2 of 2 

1.0 (uL) 

UbFUeID:DB118.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/1/94 

2/2/94 

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 

86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 

117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroamline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3 '-Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 

bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 

Benzo[bj fluoranthene 
Benzo [kjfluoranthene 
Benzo[ajpyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo [g,h,ijperylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

u 
u 
u 
u 
u 

^ Q : T 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
Xulf 
u 
j ^ q : r 
j^Li:r 
}Xi^7 
u 

u 
u 
u 
jXus 
y ^ 7 
j X a i 

FORM I SV 
000116 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS />LNALYSIS DATA SHEET 

Contraa: 02-001 

SAMPLE NO 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA 

WATER Ub Sample ID: #01-006 

Group: N.A 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

UbFUeID:DB119.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/1/94 

2/2/94 

2/10/94 

1.0 

N pH: 7.6 

CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 

95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Concentration Units: 
Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 

2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methyhiaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-ChIoronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 
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FORM I SV 
000120 

SW846 



Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contraa: 02-001 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Ucation: VA Group: N.A. /^y/J 

WATER UbSan^)leID: #01-006 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 2 of 2 

1.0 (uL) 

UbFUeID:DB119.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/1/94 

2/2/94 

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 

56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-NitroanUine 

2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-NitroanUine 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-EthyUiexyl)phthalate 
Di-n-octylphthalate 
Benzo[b j fluoranthene 
Benzo[kjfluoranthene 
Benzo[ajpyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hj anthracene 
Benzo[g,h,ijperylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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FORM I SV O^Osi^ 



U b Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-001 

SAMPLE NO. 

Project No.: G & M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA 

WATER 

Group: N.A. jf '̂fKu 

U b Sample ID: #01-006R ^'^X^OlX 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

U b FUe ID: 

Date Received: 

Date Extracted: 

Date Analyzed; 

DUution Factor: 

DB122.D 

2/1/94 

2/2/94 

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 

CAS No. 

111-444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 

91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dicblorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 

2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 

Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 

4-Chloro-3-meUiylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphtiialene 
2-NitroanUine 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 
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U b Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-001 

SAMPLE NO. 

Project No.: G & M 

Matrix: (soil/water) 

San^)Ie wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Location: VA Group: N.A. 

WATER 

1000.0 (g/mL ML 

UbSanq)leID: #01-006R 

UbFUeID:DB122.D 

Date Received: 2/1/94 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/2/94 

Date Analyzed: 2/10/94 

Page 2 of 2 

1.0 (uL) Dilution Factor: 

N pH: 7.6 

Concentration Units: 

FORM I SV 

1.0 

CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 

7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 

84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 

56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methy Iphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
AnUiracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 

bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo[k]fluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanUiracene 
Benzo[g ,h, i jperylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contraa: 02-001 

SAMPLE NO 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA Group: N.A. (HI^MI 

WATER Ub Sample ID: #01-002 

900.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

CAS No. 

Page 1 of 2 

1.0 (uL) 

Ub FUe ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

DB115.D . , 

2/1/94 

2/2/94 

2/9/94 

1.0 

N pH: 7.6 

Compound 
Concentration Units: 

(ug/L or ug/Kg) ug/L 

111444 bis(2-Chloroethy l)ether 
108-95-2 Phenol 
95-57-8 2-Chlorophenol 
541-73-1 1,3-Dichlorobenzene 
10646-7 1,4-Dichlorobenzene 
95-50-1 1,2-Dichlorobenzene 
100-56-1 Benzyl alcohol 
108-60-1 bis(2-chloroisopropyl)ether 
9548-7 2-Methylphenol 
67-72-1 Hexachloroethane 
621-64-7 N-Nitroso-di-n-propylamine 
106-44-5 4-Methylphenol 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 
105-67-9 2,4-Dimethylphenol 
65-85-0 Benzoic Acid 
111-91-1 bis(2-Chloroetiioxy )methane 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
10647-8 4-ChloroanUine 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 
77474 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 
95-954 2,4,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-744 2-Nitroaniline 
208-96-8 Acenaphthylene 
131-11-3 Dimethylphthalate 
606-20-2 2,6-Dinitrotoluene 

U 
U 
U 
U 

u 
u 
u 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-001 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Location: VA Group: N.A.^^/%^ 

WATER 

900.0 (g/mL ML 

Ub Sample ED: #01-002 

Ub FUe ID:DB115.D 

Date Received: 2/1/94 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 2/2/94 

Date Analyzed: 2/9/94 

GPC Cleanup: (Y/N) 

CAS No. 

Page 2 of 2 

1.0 (uL) DUution Factor: 

N 

Compound 

pH: 7.6 

Concentration Units: 
(ug/L or ug/Kg) ug/L 

1.0 

83-32-9 Acenaphthene 
99-09-2 3-Nitroaniline 
51-28-5 2,4-Dinitrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dinitrotoluene 
100-02-7 4-Nitrophenol 
86-73-7 Fluorene 
7005-72-3 4-Chlorophenyl-phenylether 
84-66-2 Diethylphthalate 
100-01-6 4-Nitroaniline 
534-52-1 4,6-Dimtro-2-methylphenol 
86-30-6 n-Nitrosodiphenylamine 
101 -55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
84-74-2 Di-n-butylphthalate 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dichlorobenzidine 
56-55-3 Benzo[a]anthracene 
218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Di-n-octylphthalate 
205-99-2 Benzo[bjfluoranthene 
207-08-9 Benzo[klfluoranthene 
50-32-8 Benzo[ajpyrene 
193-39-5 Indeno[l,2,3-cdjpyrene 
53-70-3 Dibenz[a,hjanthracene 
191-24-2 Benzo[g,h,ijperylene 

11 
56 
56 

11 
56 
56 

56 

22 
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U 
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FORM I SV 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAR-fPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Ucation: VA Group: N.A. (rfXl 

LIQUID Ub Sample ID: #12-006 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

UbFUeID:DB131.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/2/94 

2/4/94 

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
10644-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-ChIoroethyl)ether 

Phenol 
2-Chlorophenol 
l,3-Dichloroben2ene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Benzyl alcohol 
bis(2-chloroisopropyl)ether 

2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 

4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 

Hexachlorobutadiene 
4-Chloro-3-meUiylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 

Q 

u 
u 
u 
u 
u 
u 
u x̂ ^ 
u 
u 
u 
u 
u 
u 
u 
u 
X^z 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV 000155 

, XX 

SW846 



Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contraa: 02-012 

SAMPLE NO. 

FIELD BLANK . 
f = ^ 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Location: VA 

LIQUID 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N Date Extracted: 

Page 2 of 2 

1.0 (uL) DUution Factor: 

N pH: 7.6 

Concentration Units: 

FORM I SV 

2/4/94 

Date Analyzed: 2/10/94 

1.0 

CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 
120-12-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-EthyUiexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[alpyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,h]anthracene 
Benzo[g,h,i]perylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

u 
u 
u 
u 
u 
jn^^ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
iTur 
jy-
XT 

M 
X 
v r V ̂  
U 

u 
u 
u 
XwT 
u 
u 

000157 

Group: N.A. //fa'%/ 

Ub Sample ID: #12-006 X^^^ 

LabFUeID:DB131.D " -~ . 

Date Received: 2/2/94 

SW846 



Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contraa: 02-001 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: Oow/med) 

Site: NORFOLK Location: VA Group: N.A. S&/^,, 

WATER Ub Sample ID: 0202D/iBK 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

UbFUelD: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

DB149.D 

2/2/94 

2/15/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111-444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 : 
67-72-1 
621-64-7. 

10644-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 
91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroediyl)edier 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 

Isophorone 
2-Nitrophenol 

2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 

Q 

u 
u 
Xuj 
u 
u 
u 

• X ^ J 

X(̂ ^ 
u 
u 

X L l J 
U 
U 
U 

u 
u 
jtrUT 
u 
u 
u 
u 
jy-MT 

u 
u 
u 
u 
u 
u 
u 
Xuz 
u 
u 
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m 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS /^ALYSIS DATA SHEET 

Contract: 02-001 

SAMPLE NO. 

Project No.: G & M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA Group: N.A,//foif-^^ 

WATER Lab Sample ID: 0202DABK 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 2 of 2 

1.0 (uL) 

UbFUeID:DB149.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

2/2/94 

2/15/94 

1.0 

N pH: 7.6 

Concentration Units: 

CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 
120-12-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 

56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroamline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3 '-Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[ajpyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hjanthracene 
Benzo[g,h,ijperylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 

Q 

u 
X M ^ 
Xu^ 
u 
u 

X^fJ-
u 
u 
u 
i f l A -

u 
u 
u 
u 
u 
u 
u 
u 
u 
Xuzr 
iTar 
u 
-U UTT 
x -̂̂  
U 

u 
u 
Xxr 
u 
XUy 
u 
u 

FORM I SV 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-026 

SAMPLE NO. 

SBLKOl A i? 

Project No.: G&M 

Matrix: (soil/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA 
^ A 

Group: MD005,7,-pO 

WATER Ub Sample ID: 0209LCBK 

1000.0 (g/mL ML 

% Moismre: 100 

Concentrated Extract Volume: 

decanted: (Y/N): 

1000 (uL) 

N 

Injection Volume: 

GPC Cleanup: (Y/N) 

Page 1 of 2 

1.0 (uL) 

U b FUe ID: DB145.D 

Date Received: 

Date Exuracted: 

Date Analyzed: 

DUution Factor: 

2/9/94 

2/15/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 

95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
10644-5 
98-95-3 

78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 

91-57-6 
77474 

88-06-2 
95-954 
91-58-7 
88-744 

208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 
Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-NitroanUine 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 

Q 

u 
u 
XCi:r 
u 
u 
u 
XU:^ 

x^^ 
u 
u 
X^:^ 
u 
u 
u 
u 
u 
X^:f 
u 
u 
u 
u 
JfeTMJ 

u 
u 
u 
u 
u 
u 
u 
wur 
u 
u 
u 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-026 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Ucation: VA 

WATER Lab Sanq)le ID: 0209LCBK 

Group: MD00S7,^ 

^ ' - . ' 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

decanted: (Y/N): 

1000 (uL) 

N 

GPC Cleanup: (Y/N) 

Page 2 of 2 

1.0 (uL) 

U b FUe ID: DB145.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/9/94 

2/15/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72r3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 

56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenyleUier 
DiethylphUialate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3 '-Dichlorobenzidine 
Benzo[ajanthracene 
Chrysene 
bis(2-EthyUiexyl)phthalate 
Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,hj anthracene 
Benzo[g,h,ijperylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

u 
XMtJ-
i ^ U J 
'u 
u 

XUT 
u 
u 
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XM<r 
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U 
U 
U 
U 
U 
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Ub Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA Group: N.A. 

WATER Ub Sample ID: 0204AABK 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 1 of 2 

1.0 (uL) 

LabFUeID:DB123.D 

Date Received: 

Date Extracted: 

Date Analyzed: 

DUution Factor: 

2/4/94 

2/10/94 

1.0 

N pH: 7.6 

Concentration Units: 
CAS No. 

111444 
108-95-2 
95-57-8 
541-73-1 
10646-7 
95-50-1 
100-56-1 
108-60-1 
9548-7 
67-72-1 
621-64-7 
106-44-5 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
10647-8 
87-68-3 
59-50-7 

91-57-6 
77474 
88-06-2 
95-954 
91-58-7 
88-744 
208-96-8 
131-11-3 
606-20-2 

Compound (ug/L or ug/Kg) ug/L 

bis(2-Chloroethyl)ether 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-chloroisopropyl)ether 
2-Methylphenol 
Hexachloroethane 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChloroanUine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 
10 
50 
10 
10 
10 

Q 

u 
u 
u 
u 
u 
u 
u 
y x i 
u 
u 
u 
u 
u 
u 
u 
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X\A^ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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u 
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Lab Name: AENI MD 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 02-012 

SAMPLE NO. 

Project No.: G&M 

Matrix: (soU/water) 

Sample wt/vol: 

Uvel: (low/med) 

Site: NORFOLK Location: VA 

WATER Ub Sample ID: 0204AABK 

Group: N.£'f/C/A,. 

1000.0 (g/mL ML 

% Moisture: 100 

Concentrated Extract Volume: 

Injection Volume: 

GPC Cleanup: (Y/N) 

decanted: (Y/N): 

1000 (uL) 

N 

Page 2 of 2 

1.0 (uL) 

U b FUe ED: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

DB123.D; 

2/4/94 

2/10/94 

1.0 

rn 

N pH: 7.6 

Concentration Units: 
CAS No. 

83-32-9 
99-09-2 
51-28-5 
132-64-9 
121-14-2 
100-02-7 
86-73-7 
7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
20644-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Compound (ug/L or ug/Kg) ug/L 

Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine 
Benzo[ajanthracene 
CHirysene 
bis(2-Ethylhexyl)phU]alate 

Di-n-octylphthalate 
Benzo [bjfluoranthene 
Benzo [kjfluoranthene 
Benzo[a]pyrene 
Indeno[l ,2,3-cdjpyrene 
Dibenz[a,h]anthracene 
Benzo[g,h,ijperylene 

10 
50 
50 
10 
10 
50 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

u 
u 
u 
u 
u xu^ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

X-iA^ 
) ^ 

X 
X 
Mr 
X -̂  J 
u 
u 
u 
u 

Airm 
u 
u 
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Lab Name: AENI MD 

2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Contract: 02-001 

Project No.: G&M Site: NORFOLK Location: VA Group: N.A 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 

SAMPLE NO. 

MW-16 
REP-1 
MW-19 
MW-19B 
MW-21 
MW-2 IB 
MW-2 IBRE 
SBLKOl 

SI 
(2FP) # 

37 
43 
40 
45 
44 

1 * 
1 * 

38 

S2 
(PHL) # 

29 
35 
33 
38 
35 

1 * 
1 * 

41 

S3 
(NBZ) # 

45 
69 
66 
74 
67 

1 * 
1 * 

81 

S4 
(FBP) # 

39 * 
65 
68 
70 
66 

2 * 
2 * 

66 

S5 
(TBP) # 

48 
72 
76 
74 
70 

1 * 
1 * 

64 

S6 
(TPH) # 

32 * 
54 
61 
58 
73 

3 * 
3 * 

76 

# # 
TOT 
OUT 

2 

6 
6 

51 (2FP) = 2-Fluorophenol 
52 (PHL) = Phenol-d5 
53 (NBZ) = Nitrobenzene-d5 
54 (FBP) = 2-Fluorobiphenyl 
55 (TBP) = 2,4,6-Tribromophenol 
56 (TPH) = Terphenyl-dl4 

QC LIMITS 
(21-100) 
(10-94) 
(34-114) 
(43-116) 
(10-123) 
(33-141) 

Page 1 of 1 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate dUuted out 

FORM II SV-1 SW846 

000084 



3C A ^ 
WATER SEMIVOLATILE MATRIX SPIKE/MATRDC SPIKE DUPLICATE RECOVERY ^ / ^ / ^ 

Lab Name: AENI MD Contract: 02-001 ^ ^ X . ^ 

Project No.: G&M 

Matrix SpUce - San^)le No. 

Site: NORFOL Location: VA 

SBLKOl 

Group: N.A. 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nhrophenol 
Pentachlorophenol 
Pyrene 

SPIKE 
ADDED 
(ug/L) 

200 
200 
100 
100 
100 
200 
100 
100 
200 
200 
100 

SAMPLE MS 
CONCENTRATION CONCENTRATION 

(ug/L) (ug/L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

55 
98 
53 
72 
58 

120 
70 
68 
19 

120 
80 

MS 
% 

REC # 

28 
49 
53 
72 
58 
60 
70 
68 
10 
60 
80 

QC. 
LIMITS 

REC. 

(12-89) 
(27-123) 
(36-97) 

(41-116) 
(39-98) 
(23-97) 
(46-118) 
(24-96) 
(10-80) 
(9-103) 
(26-127) 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyrene 

SPIKE 
ADDED 
(ug/L) 

200 
200 
100 
100 
100 
200 
100 
100 
200 
200 
100 

MSD 
CONCENTRATION 

(ug/L) 

62 
110 
59 
80 
62 

120 
74 
69 
24 

140 
86 

MSD 
% 

REC # 

31 
55 
59 
80 
62 
60 
74 
69 
12 
70 
86 

% 
RPD # 

12 
12 
11 
11 
7 
0 
6 
1 

23 
15 
7 

QC Ll 
RPD 

42 
40 
28 
38 
28 
42 
31 
38 
50 
50 
31 

MITS 
REC. 

(12-89) 

(27-123) 
(36-97) 
(41-116) 
(39-98) 
(23-97) 
(46-118) 
(24-96) 
(10-80) 
(9-103) 
(26-127) 

(1) N-Nitroso-di-n-propylamine 

# Colunm to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: 0 out of 11 outside limits 
SpUce Recovery: 0 out of 22 outside limits 

Comments: 

FORMHI SV-1 SW846 
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Ub Name: AENI MD 

Project No.: G&M 

2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Contract: 02-012 

Site: NORFOLK Ucation: VA Group: N.A. >m 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 

SAMPLE NO. 

SBLKOl 
SBLKOIMS 
SBLKOIMSD 
MW-8 
MW-17 
MW-15 
MW-12 
MW-14 
FIELD BLANK 
MW-18 
MW-13 
MW-13MS 
MW-13MSD 
MW4B 
MW4 
MW-20B 
MW-20 

SI 
(2FP) # 

35 
41 
46 
37 
19 * 
27 
31 
37 
40 
35 
36 
34 
40 

6 * 
37 
36 
35 

S2 
(PHL) # 

29 
35 
38 
34 
18 
22 
28 
32 
35 
31 
32 
29 
34 

5 * 
38 
38 
36 

S3 
(NBZ) # 

55 
72 

75 
57 
36 
42 
34 

141 • 
67 
58 
56 
55 

65 
10 * 
78 
79 
78 

S4 
(FBP) # 

57 
64 
67 
55 
38 * 
45 
25 * 
60 
62 
54 

39 * 
43 
56 
13 * 
69 
67 
66 

S5 
(TBP) # 

64 
77 
80 
70 
37 
54 
38 
62 
72 
68 
59 
64 
70 

8 * 
64 
63 
62 

S6 
(TPH) # 

70 
82 
88 
77 
50 
62 
20 * 
73 
89 
71 

48 
62 
77 
13 * 
77 
72 

73 

# # 

TOT 
OUT 

2 

2 
1 

1 

6 

51 (2FP) = 2-Fluorophenol 
52 (PHL) = Phenol-d5 
53 (NBZ) = Nitrobenzene-d5 
54 (FBP) = 2-Fluorobiphenyl 
55 (TBP) = 2,4,6-Tribromophenol 
56 (TPH) = Terphenyl-dl4 

QC LIMITS 
(21-100) 
(10-94) 
(34-114) 
(43-116) 
(10-123) 
(33-141) 

Page 1 of 1 

# Colunm to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate dUuted out 

FORM II SV-1 
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SW846 



3C 
WATER SEMIVOLATILE MATRIX SPKE/MATRIX SPKE DUPLICATE RECOVERY 

Lab Name: AENI MD Contract: 02-012 

Project No.: G&M 

Matrix Spike - Sample No. 

/ " 
Site: NORFOL Location: VA 

MW-13 

Group: N.A. % V ; j j y ^ ' 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 

4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyrene 

SPKE 
ADDED 
(ug/L) 

200 
200 
100 
100 
100 
200 
100 
100 
200 
200 
100 

SAMPLE MS 
CONCENTRATION CONCENTRATION 

(ug/L) (ug/L) 

4 
0 
0 
0 
0 
0 

120 
0 
0 
0 

73 

53 
84 

39 
60 
43 

120 
130 
50 
62 

120 
130 

MS 
% 

REC # 

24 
42 
39 
60 
43 
60 
10 * 
50 
31 
60 
57 

QC. 
LIMITS 

REC. 

(12-89) 
(27-123) 
(36-97) 
(41-116) 
(39-98) 
(23-97) 

(46-118) 
(24-96) 
(10-80) 
(9-103) 
(26-127) 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Diiutrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyrene 

SPKE 
ADDED 
(ug/L) 

200 
200 
100 
100 
100 
200 
100 
100 
200 
200 
100 

MSD 
CONCENTRATION 

(ug/L) 

61 
99 
50 
72 
56 

130 
150 
56 
63 

130 
140 

MSD 

% 
REC # 

30 
50 
50 
72 
56 
65 
30 • 
56 
32 
65 
67 

% 
RPD # 

20 
16 
25 
18 
26 

8 
100 * 

11 
2 
8 

16 

QC LIMITS 
RPD 1 REC. 

42 
40 
28 
38 
28 
42 
31 
38 
50 
50 
31 

(12-89) 
(27-123) 
(36-97) 
(41-116) 
(39-98) 
(23-97) 

(46-118) 
(24-96) 
(10-80) 
(9-103) 
(26-127) 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: 2 out of 11 outside limits 
Spike Recovery: 1 out of 22 outside limits 

Comments: 

000106 
FORMin SV-1 SW846 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPKE DUPLICATE RECOVERY 

Lab Name: AENI MD Contract: 02-012 

Group: N.A. Project No.: G&M 

Matrix SpUce - Sample No. 

Site: NORFOL Ucation: VA 

SBLKOl 

/'/•5 X l 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: 0 out of 11 outside limits 
Spike Recovery: 0 out of 22 outside limits 

Comments: 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyrene 

SPKE 
ADDED 
(ug/L) 

200 
200 
100 
100 
100 
200 
100 
100 
200 
200 
100 

SAMPLE 
CONCENTRATION 

(ug/L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MS 
CONCENTRATION 

(ug/L) 

55 
98 
53 
72 
58 

120 
70 
68 
19 

120 
80 

MS 
% 

REC # 

28 
49 
53 
72 
58 
60 
70 
68 
10 
60 
80 

QC. 
LIMITS 

REC. 

(12-89) 
(27-123) 
(36-97) 

(41-116) 
(39-98) 
(23-97) 

(46-118) 
(24-96) 
(10-80) 
(9-103) 
(26-127) 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3 -methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyrene 

SPKE 
ADDED 
(ug/L) 

200 
200 
100 
100 
100 
200 
100 
100 
200 
200 
100 

MSD 
CONCENTRATION 

(ug/L) 

62 
110 
59 
80 
62 

120 
74 
69 
24 

140 
86 

MSD 

% 
REC # 

31 
55 
59 
80 
62 
60 
74 

69 
12 
70 
86 

% 
RPD # 

12 
12 

11 
11 
7 
0 
6 
1 

23 
15 
7 

QC LIMITS 
RPD REC. 

42 
40 
28 
38 
28 
42 
31 
38 
50 
50 
31 

(12-89) 
(27-123) 
(36-97) 

(41-116) 
(39-98) 
(23-97) 
(46-118) 
(24-96) 
(10-80) 
(9-103) 
(26-127) 

FORM III SV-1 
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Lab Name: AENI MD 

Project No.: G&M 

2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Contract: 02-026 

Site: NORFOLK Location: VA Group: MDO057-009 y ^ " - " 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SAMPLE NO. 

SBLKOl 
MW-13C 

SI 
(2FP) # 

11 * 
28 

S2 
(PHL) # 

15 
27 

S3 
(NBZ) # 

67 

68 

S4 

(FBP) # 

62 
62 

S5 
(TBP) # 

30 
58 

S6 
(TPH) # 

57 
50 

# # 

TOT 
OUT 

1 

51 (2FP) = 2-Fluorophenol 
52 (PHL) = Phenol-d5 
53 (NBZ) = Nitrobenzene-d5 
54 (FBP) = 2-Fluorobiphenyl 
55 (TBP) = 2,4,6-Tribromophenol 
56 (TPH) = Terphenyl-dl4 

QC LIMITS 
(21-100) 
(10-94) 
(34-114) 
(43-116) 
(10-123) 
(33-141) 

Page 1 of 1 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

FORM II SV-1 SW846 

000069 



3C 

WATER SEMIVOLATILE MATRDC SPKE/MATRDC SPKE DUPLICATE RECOVERY 

Ub Name: AENI MD Contract: 02-026 

Group: N.A. Project No.: G&M 

Matrix SpUce - Sample No. 

Site: NORFOL Location: VA 

SBLKOl 
•':w-m 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyrene 

SPQCE 
ADDED 
(ug/L) 

200 
200 
100 
100 
100 
200 
100 
100 
200 
200 
100 

SAMPLE 
CONCENTRATION 

(ug/L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MS 
CONCENTRATION 

(ug/L) 

55 
98 
53 
72 
58 

120 
70 
68 
19 

120 
80 

MS 
% 

REC # 

28 
49 
53 
72 
58 
60 
70 
68 
10 
60 
80 

QC. 
LIMITS 

REC. 

(12-89) 
(27-123) 
(36-97) 
(41-116) 
(39-98) 
(23-97) 
(46-118) 
(24-96) 
(10-80) 
(9-103) 
(26-127) 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyrene 

SPKE 
ADDED 
(ug/L) 

200 
200 
100 
100 
100 
200 
100 
100 
200 
200 
100 

MSD 
CONCENTRATION 

(ug/L) 

62 
110 
59 
80 
62 

120 
74 
69 
24 

140 
86 

MSD 
% 

REC # 

31 
55 
59 
80 
62 
60 
74 
69 
12 
70 
86 

% 
RPD # 

12 
12 
11 
11 
7 
0 
6 
1 

23 
15 
7 

QC LIMITS 
RPD REC. 

42 
40 
28 
38 
28 
42 
31 
38 
50 
50 
31 

(12-89) 
(27-123) 
(36-97) 
(41-116) 
(39-98) 
(23-97) 
(46-118) 
(24-96) 
(10-80) 
(9-103) 
(26-127) 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: 0 out of 11 outside limits 
Spike Recovery: 0 out of 22 outside limits 

Comments: 

FORM III SV-1 SW846 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 
frSt^^:-i 

client: Geraghty & Miller MD 

Project: MD0057.009 Norfolk MGP, VA 

Case: 9402001, 9402012, and 9402026 

Analysis: RCRA Metals 

February 18, 1994 

Client ID 
MW-16 
REP-1 
MW-19 
MW-19B 
MW-21 
MW-21B 
MW-8 
MW-17 
MW-15 
MW-12 
1̂ -14 
PIELD BLANK 
MW-18 
MW-13 
MW-13MS 
MW-13MSD 
MW-4B 
MW-4 
MW-20B 
MW-20 
MW-13C 

AENI ID 
23933 
23934 
23935 
23936 
23937 
23938 
23965 
23966 
23967 
23968 
23969 
23970 
23971 
23972 
23973 
23974 
23975 
23976 
23977 
23978 
24019 

Date 
Sampled 
01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/02/94 

Date 
Received 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/03/94 

Date 
Analyzed 

02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 
02/04-02/15/94 

Twenty-one liquid samples were received and analyzed for RCRA Metals. 
Results are reported in units of ug/1. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated sample and QC results. 

Report Released By CA/V—/'^-o^-.v^' 
CijaiO 

M. 
Ani ta Kiji 

Meta ls Laboratory Manager 

COOGCl 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

)X.;, 
X '^ L 

X 

•
L 
r 

X.L%^Vf,, 

ab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Lab Sample ID: W23976 

Date Received: 02/02/94 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

8.0 
159 

5.0 

10.0 

8.0 

0.20 

2.0 
10.0 

C 

U 

y 

y 

u 
y 

Q 

0" 
' T 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 000020 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

lab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg'dry weight): UG/L 

> A , 

Lab Sample ID: W23975 

Date Received: 02/02/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Ant imony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
33.3 

5.0 

10.0 

2.4 

0.20 

2.0 
10.0 

C 

R 

y 

y 

y 

y 

y 

U 

y 

Q 

' M:r 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 000019 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

m 
i ^ ' 

ab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg diy weight): UG/L 

Lab Sample ID: W23965 

Date Received: 02/02/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony^ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
589 

5.0 

10.0 

63.0 

0.20 

10.0 
10.0 

C 

y 

y 

y 

u 
y 

Q 

U7 

M 

F 

p 

p 

p 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I - IN O O O C l l 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO, 

lab Name:AMERICAN ENVIRON. NETWORK 
"Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Lab Sample ID: W23968 

Date Received: 02/02/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

7.9 
74.1 

5.0 

32.0 

40.3 

0.20 

2.0 
10.0 

C 

X 

U 

y 

u 
y 

Q 

3-
' T 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts: 

FORM I IN 000014 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

iLab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water) : WATER 

Level (low/med): LOW 

% Solids: 0.0 

Xi .X 

Lab Sample ID: W23972 

Date Received: 02/02/94 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury-
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
150 

5.0 

11.0 

82.4 

0.20 

2.0 
10.0 

C 

X 

y 

y 

u 
y 

Q 

lA^ 
• T 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 

000018 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. W^ 

ab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No. :GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Lab Sample ID: W24019 

Date Received: 02/03/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
75.2 

5.0 

10.0. 

24.3 

0.20 

2.0 
10.0 

C 

X 

y 

y 

y 

u 
y 

Q 

-s 
' :r 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 
000023 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

*ai> 
lab Name:AMERICAN ENVIRON. 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

NETWORK 

Lab Sample ID: W23 969 

Date Received: 02/02/94 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
87.2 

5.0 

10.0 

3.0 

0.20 

2.0 
10.0 

C 

y 

y 

y 

u 
y 

Q 

• OIT 
:T 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 000015 



m 

AMERICAN ENVIRONMENTAL 
NETWORK 

1 % 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. X 

' I 

(X € 

ab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Lab Sample ID: W23967 

Date Received: 02/02/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony^ 
Arsenic 
Barium . 
Beryllium 
Cadmium 
Calcium ' 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury-
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
374 

5.0 

10.0 

664 

0.20 

2.0 
10.0 

C 

y 

y 

y 

u 
y 

Q 

' ^ ^ 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 000C13 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

09X 
X 

• ^ 
ab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water) : WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Lab Sample ID: W23933 

Date Received: 02/01/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
T^t imony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury-
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
141 

-

5.0. 

51.0 

11.9 

0.20 

2.0 
10.0 

C 

y 

y 

u 
y 

Q 

U7 
' T 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts: 

FORM I IN 000GC5 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

%a 
•-̂ . ^ ^ & ^ X 

ab Name:AMERICAN ENVIRON. NETWORK 
ontract: 9402001,12 
SDG No.:GM1126 

Lab Sample ID: W23966 

Date Received: 02/02/94 

Matrix (soil/water): WATER 

Level (low/med) : LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
42.0 

5.0 

33.0 

3.4 

0.20 

4.7 
10.0 

C 

y 

y 

y 

Q 

M-J 
ZT 

cr 

M 

F 

p 

p 

p 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts: 

FORM I IN 1 o 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 

• y n 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

MW-18 
ab Name:AMERICAN ENVIRON. NETWORK 

Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Lab Sample ID: W23971 

Date Received: 02/02/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

17.5 
80.5 

5.0 

14.0 

6.3 

0.20 

4.3 
10.0 

C 

y 

y 

y 

Q 

oi J 
^ 

T 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 000017 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

R a b Name:AMERICAN ENVIRON. NETWORK 
C o n t r a c t : 9 4 0 2 0 0 1 , 1 2 
SDG No. :GM1126 

M a t r i x ( s o i l / w a t e r ) : WATER 

L e v e l ( l o w / m e d ) : LOW 

% S o l i d s : 0 . 0 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : UG/L 

i',}.r 

* ^ 

Lab Sample ID: W23935 

Date Received: 02/01/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
55.9 

5.0 

26.0 

11.5 

0.20 

2.0 
10.0 

C 

y 

y 

u 
y 

Q 

[ U j 
a-

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts: 

FORM I IN 000007 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

1^^^ 

% 
^ ^ ( 

ab Name:AMERICAN ENVIRON. NETWORK 
ontract: 9402001,12 
SDG No.:GM1126 

Lab Sample ID: W23 936 

Date Received: 02/01/94 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury-
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
81.6 

5.0 

10.0 

2.4 

0.20 

2.0 
10.0 

c 

y 

y 

y 

y 

u 
y 

Q 

{^^ 

' T 

M 

— 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 000008 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

m ab Name:AMERICAN ENVIRON. NETWORK 'Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Lab Sample ID: W23978 

Date Received: 02/02/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium • 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
693 

5.0 

41.0 

57.0 

0.20 

2.0 
10.0 

C 

y 

y 

u 
y 

Q 

• u : r 

M 

F 
P 

P 

P~ 

F_ 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 00002 : o 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

C 
ab Name:AMERICAN ENVIRON. NETWORK 

'Contract: 9402001,12 
SDG No.:GM1126 

Lab Sample ID: W23977 

Date Received: 02/02/94 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
33.3 

5.0 

10.0 

2.4 

0.20 

2.0 
10.0 

C 

y 

y 

y 

y 

y 

U 

y 

Q 

M J 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 000021 



'?=̂ : 

m 

AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

1» 
X ' 

ab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water) : WATER 

Level (low/med) : LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

Lab Sample ID: W23937 

Date Received: 02/01/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
141 

5.0 

43.0 

29.3 

0.20 

2.0 
10.0 

C 

y 

y 

u 
y 

Q 

1^7 
zr 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts 

FORM I - IN 
000009 
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AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. "Xx'-

ah Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Lab Sample ID: W23938 

Date Received: 02/01/94 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
36.7 

5.0 

10.0 

2.4 

0.20 

2.0 
10.0 

C 

y 

y 

y 

y 

U 

y 

Q 

i ^ J 
• T 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts; 

FORM I IN 000010 



AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. ^ 

ab Name:AMERICAN ENVIRON. NETWORK 
ontract: 9402001,12 
SDG No. :GM112'6 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Lab Sample ID: W23970 

Date Received: 02/02/94 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
33.3 

5.0 

10.0 

2.4 

0.20 

2.0 
10.0 

C 

y 

y 

y 

y 

y 

u 
y 

Q 

14'^ 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

Color Before: WATER 

Color After: WATER 

Comments: 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts: 

FORM I - IN 000016 
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AMERICAN ENVIRONMENTAL 
NETWORK 

1 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

ab Name:AMERICAN ENVIRON. NETWORK 
Contract: 9402001,12 
SDG No.:GM1126 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Lab Sample ID: W23934 

Date Received: 02/01/94 

CAS No. 

7429-
7440-
7440-
7440-
7440-
7440-
7440-
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-90-
-36-
-38-
-39-
-41-
-43-
-70-
-47-
-48-
-50-
-89-
-92-
-95-
-96-
-97-
-02-
-09-
-49-
-22-
-23-
-28-
-62-
-66 

-5 
-0 
-2 
-3 
-7 
-9 
-2 
-3 
-4 
-8 
-6 
-1 
-4 
-5 
-6 
-0 
-7 
-2 
-4 
-5 
-0 
-2 
-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3.5 
163 

5.0 

45.0 

39.9 

0.20 

2.0 
10.0 

c 

Z 
Jr 
y 

y 

u 
y 

Q 

wt; 
• rr 

M 

F 

p 

p 

p 

F 

AV 

F 

p 

Color Before: WATER 

Color After: WATER 

Comments; 

Clarity Before: WATER 

Clarity After: WATER 

Texture: 

Artifacts: 

FORM I IN OOOGGG 



AMERICAN ENVIRONMENTAL NETWORK 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

•$t''Xp 
- * % • • 

Lab Name: AMERICAN ENVIRON. NETWORK 

Initial Calibration Source: NIST,H.P.S, 

Continuing Calibration Source: NIST,H.P.S, 

Contract: 9402001,12 

SDG No, GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
^admium 
•alcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R(1) 

40.0 
10000.0 

250.0 

500.0 

50.0 

2.0 

25.0 
500.0 

42.45 
9869.10 

241.57 

499.00 

51.87 

1.64 

27.13 
492.34 

106.1 
98.7 

96.6 

99.8 

103.7 

82.0 

108.5 
98.5 

Continuing Calibration 
True Found %R(1) Found %R(1) 

40.0 
10000.0 

250.0 

500.0 

50.0 

2.0 

25.0 
500.0 

40.86 
9456.23 

233.73 

530.00 

52.90 

1.62 

25.62 
519.29 

102.2 
94.6 

93.5 

106.0 

105.8 

81.0 

102.5 
103.9 

40.96 
9877.43 

241.43 

536.00 

52.49 

1.70 

23.96 
514.79 

102.4 
98.8 

96.6 

107.2 

105.0 

85.0 

95.8 
103.0 

M 

F 
P 

P 

P 

F 

AV 

F 
P 

(1) Control Limits : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

000024 



AMERICAN ENVIRONMENTAL NETWORK 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

J iX 

Lab Name: AMERICAN ENVIRON. NETWORK 

Initial Calibration Source: NIST,H.P.S, 

Continuing Calibration Source: NIST,H.P.S, 

Contract: 9402001,12 

SDG No. GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
'chromium 
Cobalt 
Copper 
Iron 
Lead 
Mac^esium 
Manganese 
Mercuryi 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R(1) 

Continuing Calibration 
True Found %R(1) Found %R(1) 

40.0 
10000.0 

250.0 

500.0 

50.0 

500.0 

38.38 
9664.81 

245.68 

526.00 

50.83 

509.21 

96.0 
96.6 

98.3 

105.2 

101.7 

101.8 

38.08 

53.53 

95.2 

107.1 

M 

F 
P 

P 

P 

F 

P 

(1) Control Limits : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

000025 



z-̂, 
AMERICAN ENVIRONMENTAL NETWORK 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

, w V 
Lab Name: AMERICAN ENVIRON. NETWORK 

Initial Calibration Source: NIST,H.P.S, 

Continuing Calibration Source: NIST,H.P.S 

Contract: 9402001,12 

SDG No. GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
^admium 
•alcium 
"hromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R(1) 

' 

Continuing Calibration 
True Found %R(1) Found %R(1) 

40.0 

50.0 

41.65 

52.90 

104.1 

105.8 

41.16 102,9 

M 

F 

F_ 

(1) Control Limits : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
000026 



AMERICAN ENVIRONMENTAL NETWORK 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: AMERICAN ENVIRON. NETWORK 

Initial Calibration Source: NIST,H.P.S. 

Continuing Calibration Source: NIST,H.P.S. 

Contract: 9402001,12 

SDG No. GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
.Cadmium 
Icalcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R(1) 

Continuing Calibration 
True Found %R(1) Found %R(1) 

40.0 

. 

39.67 99.2 43.24 108.1 

M 

F 

• 

(1) Control Limits : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
000027 



AMERICAN ENVIRONMENTAL NETWORK 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: AMERICAN ENVIRON. NETWORK 

Initial Calibration Source: NIST,H.P.S, 

Continuing Calibration Source: NIST,H.P.S, 

Contract: 9402001,12 

SDG No. GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
^admium 
•Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R{1) 

50.0 

2.0 

25.0 

52.37 

2.04 

26.15 

104.7 

102.0 

104.6 

Continuing Calibration 
True Found %R(1) Found %R(1) 

50,0 

2.0 

25.0 

t 

53.90 

1.97 

23.74 

107.8 

98.5 

95.0 

53.68 

1.87 

22.94 

107.4 

93.5 

91.8 

M 

F 

AV 

F 

(1) Control Limits : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
000023 



AMERICAN ENVIRONMENTAL NETWORK 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X/^ 

A>. . . . : j 

Lab Name: AMERICAN ENVIRON. NETWORK 

Initial Calibration Source: NIST,H.P.S. 

Continuing Calibration Source: NIST,H.P.S, 

Contract: 9402001,12 

SDG No. GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Ealcium 
x!hromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R(1) 

Continuing Calibration 
True Found %R(1) Found %R(1) 

2.0 1.89 94.5 

M 

AV 

(1) Control Limits : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

000023 



AMERICAN ENVIRONMENTAL NETWORK 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

'm 
'•'- X •a,} 

Lab Name: AMERICAN ENVIRON. NETWORK 

Initial Calibration Source: NIST,H.P.S, 

Continuing Calibration Source: NIST,H.P.S, 

Contract: 9402001,12 

SDG No. GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
talcium 
thromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R(1) 

2.0 2.18 109.0 

Continuing Calibration 
True Found %R(1) Found %R{1) 

2.0 

; 

1.61 80.5 2.03 101.5 

M 

AV 

(1) Control Limits : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
C00C30 



AMERICAN ENVIRONMENTAL NETWORK 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: AMERICAN ENVIRON. NETWORK 

Initial Calibration Source: NIST,H.P.S. 

Continuing Calibration Source: NIST,H.P.S, 

Contract: 9402001,12 

SDG No. GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Kadmium 
palcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R(1) 

Continuing Calibration 
True Found %R(1) Found %R(1) 

2.0 1.93 96.5 

M 

AV 

# 

) Control Limits : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
000031 



AMERICAN ENVIRONMENTAL NETWORK 

2B 
CRDL STANDARD FOR AA AND ICP X' '̂ r.Xcm-A "̂  

X 
X 

Lab Name: AMERICAN ENVIRON. NETWORK 

AA CRDL Standard Source: SPEX 

ICP CRDL Standard Source: SPEX 

Contract: 9402001,12 

SDG No.: GM1126 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
^Tadmium 
Falcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

CRDL Standard for AA 

True Found %R 

10.0 

3.0 

5.0 

8.32 

1.56 

5.15 

83.2 

52.0 

103.0 

CRDL Standard for ICP 
Initial Found 

True Found %R Found %R 

500.0 

10.0 

40.0 

20.0 

399.50 

8.00 

41.00 

15.33 

79.9 

80.0 

102.5 

76.6 

401.58 

8.14 

42.00 

19.19 

80.3 

81.4 

105.0 

96.0 

FORM II (PART 2) IN 



AMERICAN ENVIRONMENTAL NETWORK 

2B 
CRDL STANDARD FOR AA AND ICP 

''sX 

Lab Name: AMERICAN ENVIRON. NETWORK 

AA CRDL Standard Source: SPEX 

ICP CRDL Standard Source: SPEX 

Contract: 9402001,12 

SDG No.: GM1126 

Concentration Uni ts : ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
kCadmium 
pCalcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

CRDL Standard for AA 

True Found %R t 

•̂.n 

5.0 

1.82 

4.67 

60.7 

93.4 

CRDL Standard for ICP 
Initial Found 

True Found %R Found %R 

FORM I I (PART 2) - IN 

000033 



AMERICAN ENVIRONMENTAL NETWORK 

3 
BLANKS 

Lab Name: AMERICAN ENVIRON. NETWORK Contract: 9402001,12 

SDG No. 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

GM1126 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial 
Calib. 
Blank 
(ug/L) C 

3.5 
33.3 

5.0 

10.0 

2.4 

0.2 

2.0 
10.0 

U 

y 

U 

y 

y 

y 

u 
y 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

3.5 
33.3 

5.0 

10.0 

2.4 

0.2 

2.0 
10.0 

U 

y 

y 

y 

y 

y 

u 
y 

3.5 
33.3 

5.0 

10.0 

2.4 

0.2 

2.0 
10.0 

U 

y 

y 

y 

u 

y 

u 
y 

3.5 
33.3 

5.0 

10.0 

2.4 

10.0 

U 

y 

y 

y 

y 

y 

Prepa
ration 
Blank C 

33.3 

5.0 

10.0 

C\ -> 

2.0 
10.0 

y 

y 

y 
_ 

j; 

y 

M 

F 

p 

p 

p 

F_ 

AV 

F 
P 

FORM III IN 

000031 



AMERICAN ENVIRONMENTAL NETWORK 

3 
BLANKS 

Lab Name: AMERICAN ENVIRON. NETWORK Contract: 9402001,12 

SDG No. 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

GM1126 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury-
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial 
Calib. 
Blank 
(ug/L) C 

— 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 

3.5 

2.4 

y 

y 

3.5 

2.4 

y 

y 

3.5 

c 

y 

Prepa
ration 
Blank 

3.5 

2.4 

C 

y 

y 

M 

F_ 

F 

FORM III IN 

000035 



AMERICAN ENVIRONMENTAL NETWORK 

3 
BLANKS 

X: 
.y ^ 

Lab Name: AMERICAN ENVIRON. NETWORK C o n t r a c t : 9402001 ,12 

SDG No, 

P r e p a r a t i o n Blank M a t r i x ( s o i l / w a t e r ) : WATER 

P r e p a r a t i o n Blank C o n c e n t r a t i o n U n i t s (ug/L o r m g / k g ) : UG/L 

GM1126 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial 
Calib. 
Blank 
(ug/L) C 

— 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

3.5 y 3.5 y 

• 

t 

_ 

Prepa
ration 
Blank C 

— 

1 
1 1 

FORM I I I IN 

000036 



AMERICAN ENVIRONMENTAL NETWORK 

BLANKS 

mm :]x. 

Lab Name: AMERICAN ENVIRON. NETWORK Contract: 9402001,12 

SDG No. 

Preparation Blank Matrix (soil/water) : WATER 

Preparation Blank Concentration Units (ug/L or mg/kg) : UG/L 

GM1126 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury-
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial 
Calib. 
Blank 
(ug/L) C 

2.4 

0.2 

2,0 

y 

y 

y 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

2.4 

0.2 

2.0 

y 

y 

y 

2.4 

0.2 

2.0 

y 

y 

y 

0.2 y 

Prepa
ration 
Blank C 

0.2 

_ 

y 

M 

F 

AV 

F 

FORM III - IN 

000037 



AMERICAN ENVIRONMENTAL NETWORK 

3 
BLANKS 

Lab Name: AMERICAN ENVIRON. NETWORK Contract: 9402001,12 

SDG No.: GM1126 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Analyte 

Aluminum 
Ant imony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial 
Calib. 
Blank 
(ug/L) C 

0.2 y 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

0.2 y 0.2 

• 

y 0.2 y 

Prepa
ration 
Blank C 

0.2 y 

M 

AV 

FORM I I I - IN 

000038 



AMERICAN ENVIRONMENTAL NETWORK 

ICP INTERFERENCE CHECK SAMPLE 

:V-

/ ^ 
/u^-r x t̂  

•"--mii^ 

Lab Name: AMERICAN ENVIRON. NETWORK 

ICP ID Number: PII 

Contract: 9402001,12 

SDG No.: GM1126 

ICS Source: H.P.S., SPEX 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

True 
Sol. Sol. 
A AB 

500 

1000 

500 

1000 

Initial Found 
Sol. Sol. 
A AB %R 

-18 

1 

2 

-1 

461.1 

967.2 

435.0 

862.7 

92.2 

96.7 

87.0 

86.3 

Final Found 
Sol. Sol. 

A AB %R 

-13 

3 

5 

-1 

475.4 

945.9 

435.0 

910.0 

95.1 

94.6 

87.0 

91.0 

FORM IV IN 

000030 



AMERICAN ENVIRONMENTAL 
NETWORK 

5A 
SPIKE SAMPLE RECOVERY 

m 
'"•v^ 

SAMPLE NO.%^, K 

Lab Name: AMERICAN ENVIRON. NETWORK 

Contract:9402001,12 

MW-16 

Matrix (soil/water): WATER 
% Solids for Sample: 0.0 

SDG No.:GM1126 Lab Sample Id:W23933S 

Level (low/med): LOW 

Concent ra t ion Uni ts (ug/L o r mg/kg dry weight) : UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
£:opper 
Kron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Control 
Limit 
%R 

75-125 

Spiked Sample 
Result (SSR) C 

2.1700 

— 

Sample 
Result (SR) C 

0.2000 y 

Spike 
Added (SA) 

2.00 

%R 

108.5 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Comments: 
THIS IS A MATRIX SPIKE SAMPLE FOR MERCURY 

FORM V (PART 1) - IN 000040 



AMERICAN ENVIRONMENTAL 
NETWORK 

5A 
SPIKE SAMPLE RECOVERY 

SAMPLE NO; •w^^fl-

t ab Name: AMERICAN ENVIRON. NETWORK MW-16 

Contract:9402001,12 

Matrix (soil/water): WATER 
% Solids for Sample: 0.0 

SDG No.:GM1126 Lab Sample Id:W23933S 

Level (low/med): LOW 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Kron 
Tjead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Control 
Limit 
%R 

75-125 

Spiked Sample 
Result (SSR) C 

1.9600 

Sample 
Result (SR) C 

0.2000 y 

Spike 
Added (SA) 

2.00 

%R 

98.0 

Q 

-

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Comments: 
THIS IS A MATRIX SPIKE DUPLICATE SAMPLE FOR MERCURY 

FORM V (PART 1) - IN 

000041 
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AMERICAN ENVIRONMENTAL 
NETWORK 

5A 
SPIKE SAMPLE RECOVERY 

*̂ 4̂ 
SAMPLE NO. 

X-^\^l\ 

Lab Name: AMERICAN ENVIRON. NETWORK 

Contract:9402001,12 

MW-13MS 

Matrix (soil/water): WATER 
% Solids for Sample: 0.0 

SDG No.:GM1126 Lab Sample Id:W23972S 

Level (low/med): LOW 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
£opper 
•ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Control 
Limit 
%R 

75-125 
75-125 

75-125 

75-125 

75-125 

75-125 
75-125 

Spiked Sample 
Result (SSR) C 

32.6250 
2136.4260 

45.2600 

221.0000 

71.9524 

1.7300 

8.1619 
40.1170 

Sample 
Result (SR) C 

3.5000 
149.9320 

5.0000 

11.0000 

82.3960 

0.2000 

2.0000 
10.0000 

U 
B 

y 

y 

u 
y 

Spike 
Added (SA) 

40,00 
2000,00 

50.00 

200.00 

20.00 

2.00 

10.00 
50.00 

%R 

81.6 
99.3 

90.5 

105.0 

-52.2 

86.5 

81.6 
80.2 

Q M 

NR 
NR 
F 
P 
NR 
P 
NR 
P 
NR 
NR 
NR 
F 
NR 
NR 
AV 
NR 
NR 
F 
P 
NR 
NR 
NR 
NR 
NR 

Comments: 
THIS IS THE MATRIX SPIKE SAMPLE FOR MW-13 

FORM V (PART 1) IN 
000042 



AMERICAN ENVIRONMENTAL 
NETWORK 

5A 
SPIKE SAMPLE RECOVERY 

X'' ̂ ^ 

SAMPLE NO 
• 'xg^ 

L a b Name : AMERICAN ENVIRON. NETWORK 
MW-13MS D 

Contract: 9402001,12 

Matrix (soil/water) : WATER 
% Solids for Sample: 0.0 

SDG No.:GM1126 Lab Sample Id:W23972S 

Level (low/med) : LOW 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
|Copper 
ilron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Control 
Limit 
%R 

75-125 
75-125 

75-125 

75-125 

75-125 

75-125 
75-125 

Spiked Sample 
Result (SSR) C 

26.9700 
2236.9000 

48.3820 

229.0000 

69.4670 

1.7200 

7.8444 
47.1900 

— 

Sample 
Result (SR) C 

3.5000 
149.9300 

5.0000 

11.0000 

82.3960 

0.2000 

2.0000 
10.0000 

U 
B 

y 

y 

u 
y 

Spike 
Added (SA) 

40.00 
2000.00 

50.00 

200.00 

20.00 

2.00 

10.00 
50.00 

%R 

67.4 
104.3 

96.8 

109.0 

-64.6 

86.0 

78.4 
94.4 

Q 

N 

M 

NR 
NR 
F 
P 
NR 
P 
NR 
P 
NR 
NR 
NR 
F 
NR 
NR 
AV 
NR 
NR 
F 
P 
NR 
NR 
NR 
NR 
NR 

C o m m e n t s : 
I I S I S THE MATRIX SPIKE DUPLICATE SAMPLE FOR MW-13 ^ T H ] 

FORM V (PART 1) - IN 000043 



AMERICAN ENVIRONMENTAL 
NETWORK 

6 
SPIKE DUPLICATES 

SAMPLE NO 

Lab Name: AMERICAN ENVIRON. NETWORK 

Contract:94 02001,12 

Matrix (soil/water): WATER 

% Solids for Sample: 0.0 

SDG No.:GM1126 Lab Sample Id: W23933D 

Level (low/med): LOW 

% Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Analyte 

[Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
1 Cyanide 

Control 
Limit Sample (S) C 

2.1700 

Duplicate (D) C 

1.9600 

— 

RPD 

10.2 

Q M 

AV 

FORM VI - IN 

000044 
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AMERICAN ENVIRONMENTAL 
NETWORK 

6 
SPIKE DUPLICATES 

"̂  

SAMPLE NÔ ;p̂ %̂ ^ 

MW-13MSD / MS 
Lab Name: AMERICAN ENVIRON. NETWORK 

Contract:9402001,12 SDG No.:GM1126 Lab Sample Id: W23972D 

Matrix (soil/water): WATER Level (low/med): LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

:t.--

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Control 
Limit 

10.0 

3.0 

5.0 
10.0 

Sample (S) 

32.6250 
2136.4000 

45.2600 

221.0000 

71.9520 

1.7300 

8.1619 
40.1170 

C 

— 

Duplicate (D) 

26.9702 
2236.9060 

48.3820 

229.0000 

69.4679 

1.7200 

7.8444 
47.1900 

C 

— 

RPD 

19.0 
4.6 

6.7 

3.6 

3.5 

0.6 

4.0 
16.2 

Q M 

F 
P 

P 

P 

F 

AV 

F 
P 

FORM VI - IN 

000045 



AMERICAN ENVIRONMENTAL NETWORK 

LABORATORY CONTROL SAMPLE 

Lab Name: AMERICAN ENVIRON. NETWORK 

Solid LCS Source: ERA LOT 216 

Acjueous LCS Source: SPEX 

Contract: 9402001,12 

SDG No.: GM1126 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
£!admium 
Kalcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Acjueous (ug/L) 
True Found %R 

2000,0 

50.0 

200.0 

50.0 

2091.67 

50.06 

221.00 

51.13 

104.6 

100.1 

110,5 

102.3 

Solid (mg/kg) 
True Found C Limits %R 

_ 

— 

FORM VII - IN 

000046 



AMERICAN ENVIRONMENTAL NETWORK 

LABORATORY CONTROL SAMPLE 

(k 

Lab Name: AMERICAN ENVIRON. NETWORK 

Solid LCS Source: ERA LOT 216 

Acjueous LCS Source: SPEX 

Contract: 9402001,12 

SDG No.: GM1126 

M 

i \ 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
^Icium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Acjueous (ug/L) 
True Found %R 

40.0 

20.0 

10.0 

34.81 

20.61 

10.94 

87.0 

103.0 

109.4 

Solid (mg/kg) 
True Found C Limits %R 

.; 

.. 

FORM VII - IN 

000047 



AMERICAN ENVIRONMENTAL NETWORK 

LABORATORY CONTROL SAMPLE 

r!7i, 

* ^ « 

Lab Name: AMERICAN ENVIRON. NETWORK 

Solid LCS Source: ERA LOT 216 

Acjueous LCS Source: SPEX 

Contract: 9402001,12 

SDG No.: GM1126 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Halcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Aqueous (ug/L) 
True Found %R 

2.0 2.13 106.5 

Solid (mg/kg) 
True Found C Limits %R 

__ 

FORM VII IN 

000043 



AMERICAN ENVIRONMENTAL NETWORK 

LABORATORY CONTROL SAMPLE 

/ ^ 

^ ^ 

Lab Name: AMERICAN ENVIRON. NETWORK 

Solid LCS Source: ERA LOT 216 

Acjueous LCS Source: SPEX 

Contract: 9402001,12 

SDG No.: GM1126 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
^admium 
Balcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium-
Vanadium 
Zinc 
Cyanide 

Acjueous (ug/L) 
True Found %R 

2.0 2.07 103.5 

Solid (mg/kg) 
True Found C Limits %R 

— 

FORM VII IN 
000040 



AMERICAN ENVIRONMENTAL NETWORK 

LABORATORY CONTROL SAMPLE 

<^ 

Lab Name: AMERICAN ENVIRON. NETWORK 

Solid LCS Source: ERA LOT 216 

Acjueous LCS Source: SPEX 

Contract: 9402001,12 

SDG No.: GM1126 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Baleium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Aqueous (ug/L) 
True Found %R 

2.0 1.90 95.0 

Solid (mg/kg) 
True Found C Limits %R 

— 

FORM VII IN 
OOOOoO 



AMERICAN ENVIRONMENTAL 
NETWORK 

9 
ICP SERIAL DILUTIONS 

SAMPLE NO. 

MW - 13 
Lab Name: AMERICAN ENVIRON. NETWORK 

Contract: 9402001,12 SDG No.:GM1126 Lab Sample Id: W23972L 

Matrix (soil/water): WATER Level (low/med): LOW 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Initial Sample 
Result (I) C 

149.93 

5.00 

11.00 

10.00 

B 

y 

y 

Serial 
Dilution 
Result (S) C 

166.50 

25.00 

50.00 

50.00 

y 

y 

y 

y 

% 
Differ
ence 

100.0 

100.0 

Q M 

P 

P 

P 

P 

FORM IX IN 

000051 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

W^: 

Report Number: 
Report To: 
Project: 
Date: 
Analysis: 

9402001 
Geraghty & Miller, Inc. 
MD0057.009, Norfolk, VA 
February 18, 1994 
Free Cyanide (EPA 335.1), Total Cyanide 
(EPA 335.2) 

Client 

MW-16 
REP-1 
MW-19 
MW-19B 
MW-21 
MW-21B 

ID AENI ID 

23933 
23934 
23935 
23936 
23937 
23938 

Date Sampled Date Received 

01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 
01/31/94 

02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 

Six water samples were received and analyzed for Free and Total 
Cyanide. Samples were distilled 02/05/94 through 02/13/94 and 
analyzed on 02/14/94. 

This report consists of tabulated sample results and a Quality 
Control Report Summary. 

Report Released By; 
Rhcihda Green'-Barron 
General Chemistry Laboratory Manager 

^^Aln-̂  

000022 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

/ 
X 

.X /^ 
A 
/'̂^ 

Report Number; 
Report To: 
Project; 
Date: 
Analysis: 

9402012 
Geraghty & Miller, Inc. 
MD0057.009, Norfolk, VA 
February 18, 1994 
Free Cyanide (EPA 335.1), Total Cyanide 
(EPA 335.2) 

Client ID 

MW-8 
MW-17 
MW-15 
MW-12 
MW-14 
Field Blank 
MW-18 
MW-13 
MW-13MS 
MW-13MSD 
MW-4B 
MW-4 
MW-20B 
MW-20 
Trip Blank 

AENI ID 

23965 
23966 
23967 
23968 
23969 
23970 
23971 
23972 
23973 
23974 
23975 
23976 
23977 
23978 
23979 

Date Sampled Date Received 

02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 
02/01/94 

02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 
02/02/94 

Fifteen water samples were received and analyzed for Free and 
Total Cyanide. Samples were distilled 02/05/94 through 02/14/94 
and analyzed on 02/15/94. 

This report consists of tabulated sample results and a Quality 
Control Report Summary. 

Report Released By: WA/p^x{7ury-
Rhonda GreenyBarron 
General Chemistry Laboratory Manager 

COOGOl 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

Report Number: 
Report To: 
Project: 
Date: 
Analysis: 

9402026 
Geraghty & Miller, Inc. 
MD0057.009, Norfolk, VA 
February 18, 1994 
Free Cyanide (EPA 335.1), Total Cyanide 
(EPA 335.2) 

Client ID 

MW-13C 

AENI ID 

24019 

Date Sampled Date Received 

02/02/94 02/03/94 

One water sample was received and analyzed for Free and Total 
Cyanide. The sample was distilled 02/11/94 and analyzed on 
02/14/94. 

This report consists of tabulated sample results and a Quality 
Control Report Summary. 

Report Released By: ' ^ A X L f > ~ 
Rhonda Gree;>^Barron ̂  
General Chemistry Laboratory Manager 

000054 



AMERICAN ENVIRONMENTAL NETWORK, INC, 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

Report Number: 
Report To: 
Project: 
Date: 
Analysis: 

9402012 
Geraghty & Miller, Inc. 
MD0057.009, Norfolk, VA 
February 18, 1994 
Free Cyanide (EPA 335.1) 
(EPA 335.2) 

Total Cyanide 

Client ID 

MW-8 
MW-17 
MW-15 
MW-12 
MW-14 
Field Blank 
MW-18 
MW-13 
MW-13MS 
MW-13MSD 
MW-4B 
MW-4 
MW-20B 
MW-20 
Trip Blank 

AENI ID 

23965 
23966 
23967 
23968 
23969 
23970 
23971 
23972 
23973 
23974 
23975 
23976 
23977 
23978 
23979 

Total Cyanide 

<0.02 
<0.02 
0.18 
1.7 
0.13 

<0.02 
<0.02 
0.30 
* 
* 

0.10 
0.29 
<0.02 
<0.02 
<0.02 

Free Cyanide 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0,02 
0.13 
* 
* 

<0.02 
0,13 

<0.02 
<0.02 
<0.02 

*See QC Summary Report for Percent Recoveries 
Results reported in mg/L. 

oooco: 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

m '̂ 

Report Number: 
Report To: 
Project: 
Date: 
Analysis: 

9402026 
Geraghty & Miller, Inc. 
MD0057.009, Norfolk, VA 
February 18, 1994 
Free Cyanide (EPA 335.1), Total Cyanide 
(EPA 335.2) 

Client ID 

MW-13C 

AENI ID 

24019 

Total Cyanide Free Cyanide 

<0.02 <0.02 

Results reported in mg/L, 

000055 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

Report Nutnber; 
Report To: 
Project: 
Date: 
Analysis: 

9402001 
Geraghty & Miller, Inc. 
MD0057.009, Norfolk, VA 
February 18, 1994 
Free Cyanide (EPA 335.1), Total Cyanide 
(EPA 335.2) 

Client 

MW-16 
REP-1 
MW-19 
MW-19B 
MW-21 
MW-21B 

ID AENI ID 

23933 
23934 
23935 
23936 
23937 
23938 

Total Cyani 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

,de Free Cvanide 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

Results reported in mg/L. 

000023 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

'Xk 

Report NuirJDer; 
Report To: 
Project: 
Date: 
Analysis: 

9402001 
Geraghty & Miller, Inc. 
MD0057.009, Norfolk, VA 
February 18, 1994 
Free Cyanide (EPA 335,1), Total Cyanide 
(EPA 335,2) 

OC Summary Report 

Sample ID 

Blank 

LCS 
LCS-Duplicate 

MW-13 
MW-13MS 
MW-13MSD 

Total Cyanide 

<0.02 mg/L 

100% Recovery 
100% Recovery 

0,30 mg/L 
114% Recovery 
111% Recovery 

Free Cyanide 

<0.02 mg/L 

97% Recovery 
96% Recovery 

0.13 mg/L 
112% Recovery 
100% Recovery 

000021 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

1 % ' 

Report Number; 
Report To: 
Project: 
Date: 
Analysis: 

9402026 
Geraghty & Miller, Inc. 
MD0057.009, Norfolk, VA 
February 18, 1994 
Free Cyanide (EPA 335,1), Total Cyanide 
(EPA 335.2) 

OC Summary Report 

Sample ID 

Blank 

LCS 
LCS-Duplicate 

MW-13 
MW-13MS 
MW-13MSD 

Total Cyanide 

<0.02 mg/L 

100% Recovery 
100% Recovery 

0.30 mg/L 
114% Recovery 
111% Recovery 

Free Cyanide 

.<0.02 mg/L 

97% Recovery 
96% Recovery 

0.13 mg/L 
112% Recovery 
100% Recovery 

00005b 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road, Suite 150 
Columbia, MD 21045-1992 

(410) 730-8525 FAX: (410) 997-2586 

A 
' M 'Ik 

Report Number; 
Report To: 
Project: 
Date: 
Analysis: 

9402012 
Geragh ty & M i l l e r , I n c . 
MD0057.009, N o r f o l k , VA 
F e b r u a r y 1 8 , 1994 
F ree Cyanide (EPA 335 .1) 
(EPA 335.2) 

Total Cyanide 

QC Summary Report 

Sample ID 

Blank 

LCS 
LCS-Duplicate 

MW-13 
MW-13MS 
MW-13MSD 

Total Cyanide 

<0,02 mg/L 

100% Recovery 
100% Recovery 

0.30 mg/L 
114% Recovery 
111% Recovery 

Free Cyanide 

<0,02 mg/L 

97% Recovery 
96% Recovery 

0,13 mg/L 
112% Recovery 
100% Recovery 

000 /~i •"> o 

u u o 



/ < J >-^GERAGHTY W ^ ^ / /^M/f¥ D j / y ^ M RL --3 L0C-~ V/, m ^ 
" ^ ^ ^ & MILLER, INC. Laboratory TasR Order No CHAIN-OF-CUSTODY RECORD 

\̂ ^ ^ ' / f f^ lu iv ln inmrni i i l Services 
Page. /_of_y: 

. ^ ^ d j e c t Number M D r ^ ^ ^ l . l̂ Q^^ kJAf fe lK/^ i P 

X X ' Project Location >JorPa^l<-^ ^ ^ 

^f-.' 
' • « • • • 

Laboratory A n ^ f a * ' ^ f ^ j ^CCot i . |JCUH>-(.(^ 

Sampler(s)/Affiliation ^V^M^aM G-+f^ 

Date/Time 
SAMPLE IDENTITY Code Sampled Lab ID 

yi/A^cfi^ M \ j j " I G 1-3 ('-IM t^ / ' lKH IL 

JR€i>:i L ' -^Z^ -tf<:a. xh^^t -7 

1-31-1 1 
M' . IO /AKJO'CK L, 

^ 
a)3/j>3«?3> ^ 

c?ciyj AAv;t ; -MB «-3l - i i f 
^il3(.y 7 

P M u z - g - ^ • ' O c ^ h ^ ' \ i ' ? 7 

1-31-TH 
M u j - Z ( 6 L 3 6&^mUt T 

-̂ ^^v^^ A. reE^SiSf 3 

Sample Code: L = Liquid; S = Solid; A = Air Total No. of Bottles/ 
Containers 

Relinquished by: ^ ^ 
Received by: 

fe 
"iS 

Date / / Time 
Organization: 6—/-A^v 
Organization: 

_ ^ .̂Sqal Intact? 
Y Yes) No N/A 

Relinquished hy:̂  
Received by: 7 - ^ -"7^-^ 

Organization: 
Organization: / tEuuj: 

Date / / Time 
Date ^ / / / y ^ i m f t y^TDQ 

Seal Intact? 
^ ^ « J o N/A 

Special Instructions/Remarks: 
^ , ^ (S,\)^^\o^\ c<\\\ " ^o i ^ ^isW^^ O'C K\ \\^t^\jr^ ,x Hio-zz^-'^~n~i 

Delive ti^B)th(xl: D In Person ^.-SlCommon Carrier _ _ X ^ ^ m Q ^ D Lab Courier D Other 
s ^ ^ ^ 

G&M Form 09-9-9) Souttiprirt 91-1768 



^̂ GERAGHTY ^^^^^^^ ^ W f / oM^^f /?L^3 LOC-lC,,^^^ 
'& MILLER, INC. Laboratory Task Order No_ lA i3 ( CHAIN-OF-CUSTODY RECORD 

•̂  ^BK'Environmental Services 

• 'pfl icfNumber / V ^ O O Q 5 7 . Q C ^ A J O ^ C o \ l ^ K ) P 

Page. 

SAMPLE BOTTLE / CONTAINER DESCRIPTION 

Project Location VKyCt^<a\\<-_p K ) k 

Laboratory A ^ ^ t ^ . 

Sampler(s)/Affiliation VI—H-gys^yjt j /sA. 6->V^ 

Date/Time 
SAMPLE IDENTITY Code Sampled Lab ID 

-of. 

f ^ y j u ' 9 

<///y«^ 
A<»v \K)- 1 1 X r.T^ 

-^^>^y. AAtO - I 5 i. ^i3^Z. 7 

rrftX 
l f.'LO 

''^i^ntt 
- ^ / / Mm '1-2 J L 2- Cj3f^^g^ -TZL 

/vAW - / ^ C -00^/?Z9/nJ "-? 

V'/;/ PT C U gU x L -ooCt^7:,3>^yo 7 

IS p M I M " ' 8 ^ -^oy/p-.i^yj -7 

Sample Code: L = Liquid; S = Solid; A = Air Total No of Bottles/ 
Containers 

Relinquished t -y j^ Q_̂  \ - \ 
Received by: Datft / / Time 

^ 

O ^ _ ^ Organization: 
Organization: 

o-r-t^ X ^ ^ Intact? 
'JrfepNo N/A 

Relinquished hy;̂  
Received by: X ^ ^ -

Organization: 
— - ^ — < ^ Organization: / i ^ ^ u a ^ 

Date__i__i 
Date ^ l ^ l 

ime_ 
ime_ /03O 

Sgal Intact? 
^ ^ N o N/A 

Special Instructions/Remarks: 

Delivery ^ p i o d : D In Person ,^0<tk)mmon Carrier i i M P i D Lab Courier D Qher 
SPECIFY 

GAM Fbnn " " " - (V, ,.i .;. -1 . • - r p 



tlî GERAGHTY ^^^^ ' ^ ^^ /^M "^^Ji fM ^^^'^ LDC. L<^XL. 
^ ^ f l f <S? MILLER, INC. Laboratory Task Order N o _ L l i ^ CHAIN-OF-CUSTODY RE( 

f f^ 'Envi ronmenta l Services 
^ . . € - . > . ^ < ^ - . X. >^ Q i \ / T , r Q l f i../ZJOi . „ - . _ . 

RECORD Page. 
Environmental Services 

mmcA Number / A D Q Q S 7 . 0 O'^ kiO^QK^^6P 

'Project Location k ) O C h ^ i<^ J ^ A . 

;'Laboratory r \ . 7~ . / 0 • 

Sampler(s)/Affiliation A I I - W A X I / U / ^ G 4 - ^ ^ 

Date/Time 
SAMPLE IDENTITY Code Sampled Lab ID 

vr?77 

.oL 

TOTAL 

AAvo - I 3 

77 
>/; 

^ zWt^tH AAVO- I 3AA.S, _tZJ(, - V 

V^7i7 1 2^?^ A M A J - L ? A | / ^ ^ is- 3- -O/Z UL. 

^7' :^Z5 M^ - ^ ^ ^ A. >Jf^Z£l ^ 

^ ^ v ^ J - ^ Z ^ ^ J i_ :-Of^/^-^^7Lf 

l O / ^ / ^ l ' M l 

rL 

Mvu - ^ o B ^ "7 

22 
>^»^ - "2.0 (L n/^hznx 7 

Tov^^UK ^ O l ^ / d - L ^ l ^ 
.. ^ ' ^ ^ 

Sample Code: L = Liquid; S = Solid; A = Air 
Total No of Bottles/ 

Containers 

Relinquished by: r ^ x . 
Received by: 

:?/ / / r»im^ i u ^ 
5 1 

Organization: ^ ' r A v 
Organization: 

Date. 
Date I' I Time_ 

ll Intact? 
LYe> No N/A 

Relinquished by 
Received W " ^ ^ ^ -

Organization: 
Organization: :2^H Date / / 

Date .P-7 A , 
/ Ti ime_ 

ime_ ^̂ s: al Intact? 
Yes") No N/A 

Special Instructions/Remarks: 

Pa>r* (^og^Ue^r^^ C A I \ Arl lWxAA>o/v^ g-r ^ q k < 0 1 X ^ 4 ^ * ^ *L.Fk CQ^ 
M ^ =^^^4-^(:^ 5yaiK<r /v^S O - AAc^Vftnt^^ p < ^ Q^^pUc^^^ ^ ' ^H~Q•^7X 

Delivery l^^od: D In Person p^^ommon Carrier TT* ^j^fc 
G&M Fwm ( » » 9 1 ^ ^ ^ 

D Lab Courier D Other 
S P E O l 

Soottiprinl <>V1768 



^ . i S f ^ MILLER, INC. Uboratory Ta^ (Srder No. J i £ i 3 t t CHAIN-OF-CUSTODY 
J ^^^^Envi ronmenta l Services 

'^r^ed Number i ^ ^ 6 O S - l a 0 f f / \ / ^ / / i ^ ^ / ) 

Project Location Ne, fX* iK ^ t/>v 

Laboratory 7 \ ' ' ^ ' ^ ' 

RECORD Page_ UA 

Sampler(s)/Affiliation A i - HHr^/^ir/r\. C r -^y 

Date/Time 
SAMPLE IDENTITY Code Sampled Lab ID 

^ ts/^/3 o L 

rf.j u^ic 7-0^ 'OCl- h^6d<'i 

Sample Code: L = Liquid; S = Solid; A = Air Total No of Bottles/ 
Containers 

1SD r^f^ 
in. 

Relinquished by:. 
Received by: 

Organization: 
Organization: 

n a t ^ ' l ^ / ? ^ T i m e I Z J F d 
D a t e _ _ Z _ _ / _ _ Time 

^-Se^l Intact? 
(Yes) No N/A 

Relinquished h y . ^ 
Received by: I ^ ^ 

Organization 
Organization: T^-f^ur 

Date / / • Time 
Date 9 ^ 1 ^ l^y Timft / ^ O 

Spprlallnstnirtinn^Rmark..;: X"^ d f̂iiffO/JS Crfl( fli JTyĴ fJĉ /j/l ^ ^ o h ^ -f.UjÎ CA-. /V r ( ^ /o ) 1-1- j -X!?! 

Delivery ̂ fciod: D In Person ^ Common Carrier - ^ f ^ e M J k ^ D Lab Courier D Other d f l b ' 

Intact? 
^YesjNo N/A 

GAM Form (».<> 01 Southprint 91-1768 
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"XXT-

March 20, 1991 

Mr. curt Cramer 
Geraghty & Miller, Inc. 
180 Admiral Cochrane Drive 
Suite 3 00 
Annapolis, MO 21401 

Dear Mr. Cramer: 

Enclosed are the results for the analysis of six water samples 
submitted for the determination of various analytical parameters. 

We are pleased to have been afforded the opportunity to provide 
your firm with analytical services. Please feel free to call me if 
you have any questions about these results. 

Sincerely, 

Joseph E. Peters 
Project Manager 

Spectralytix Project #GMI91-004 
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% 

"'-Y~7i^ 

ctralvtix 

March 2 1 , 1991 

Mr. Curt Cramer 
Geraghty & Miller, Inc. 
180 Admiral Cochrane Drive 
Suite 300 
Annapolis, MD 21401 

Dear Mr. Cramer: 

Enclosed are the results for the analysis of eight water samples 
submitted for the determination of various analytical parameters. 

We are pleased to have been afforded the opportunity to provide 
your firm with analytical services. Please feel free to call me if 
you have any questions about these results. 

Sincerely, 

Joieph E. Peters 
Project Manager 

Spectralytix Project #GMI91-005 
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iw^S/^ ^•rGmAGHTY 
£ f & MILLER, INC. 

Enviroii inenlal Services CHAIN-OF-CUSTODY RECORD 
Page_ 

Project Number 

Project Location 

Laboratory 

Sampler(s) 

/ ' )^' - / 

ll> 

/ ' ! • • ) • / f / . n . 

- / • • ' 

l!/z.^ 
11 / ' • / . - ( : !> 

n/^A 
< t / z - 6 

' ^ 

T 

Total Na of Bottles/ 
Containers 

Relinquished 
Received by: 

Relinquish^ by: 
Received by: 

I W /p^^3^tff^f?i^ Organization: ( T c - z M ^ f ^ / ' 
\ . / - ^ ...ex. XX. C/(7. Z Organization: rS^^^^?V^ ^ y f ' ^ 

, / /g>^ Date ; ; / 7 l̂9fiTsmf̂ . ' i i O O 
X ^ Datfi / / Time 

Organization: 
Organization: 

Date_ 
Date_ 

1 L 
1 L 

.Time_ 

.Time_ 

^ o f _ ^ 

z 
v51. 

70 
Seal Intacr? 

J X ^ No N/A 

Seal Intact? 
Yes No N/A 

Special Instructions/Remarks: 

MxJC^U Jft 1* i c ^fO/^^^reP 4 p t - e ^ e y i / e p / y l ^ b tyyrv^ JZJI/KJC^. 

Delivery Method: 
r.&M l i i i i n 09 IL'BO 

D In Person ]0^Common Carrier / ^ ^ ^ X D Lab Courier D Qher ,. 



•" nr Spectmlyti 

?.0. Number 
\ Of - I 

! [? ! !^ ._J^^_iAj^c_^W5Ak 
Client: GeCTc^iofcy i. VMty^-^ X^ rX iuC 

^ ^ " - - 1 3 ^ ^ ^ - ^ ^ V . ^ c U t R ^ / ^ (^r, <>^^^ '^ 
Phone: Av%v̂ Hg'>t'tb tA ît> ^ v \ 0 \ (30C) z - i A - ^ ^ ^ 

Sample Number Date Time Matrix 
No. of 

Containers 

200 Girarcl Street, Sui 

TURNAROUND TIME: 

rg, MD 20877 • (301) 869-0263 • FAX: (301) 869-8134 

Preservative 
Us, 

ywio - v5> c-

y*^ : !^ r ^ . . . ^z k-_5\ 

^ o t t ^ i T 

_ L 
\ 

.J_ 

Motx̂ ; s ^ a , ! ^ (̂  rvvflp-r 
i3=- Q-a - ^ ^ ^ ^ . i Hr>\^{ 

1 ^ u ^ 

!lfc» o ^ Y S t s L a ^ 

Relinquished By: 

Relinquished By: 

Relinquished By: 

Dote/Time 

Dafe/Time 

Date/Time 

deceived By: 

Received By: 

Received By: 

Relinquished By: 

Dafe/Ti ime Shipper: 

Received for Laboratory By: 

Airbill No.: 

Lab Comments: 

: ^ 
White - Return to Client Yellow - Retain by Lob (Project File) Pink Receipt for Samples Gold • Accounlinc) 



Spectmlytb 

P.O. Number 
\ Of I 

<s^ ^U^T^(k. 
V uAvllftfl- " l w > ^ 

^ " ° " ^ ' A A J A ^ I ^ wiJD avH.ov ( J S o C ^ z : z ' \ - g ^ y v 

Sample Number Date Time Matrix 
No. of 

Containers 

200 GirarcJ Street, Suite 204, Gaithoisburg, MD 20877 • (301) 8690263 • FAX: (301) 869-8134 

TURNAROUND TIME: 

Wis.- 5_ 
v-a«^\-^r .3-

\ 

jS,_e>i^ly_3^. S ^ i 

Date/Time 

Relinquished By: 

Date/Time 

Date/Time 

deceived By: 

Received By: 

Received By: 

Relinquished By: 

Date/Time Shipper 

Lob Comments: 

Received for Laboratory By: 

Airbill No. 

-*" 

a. ^ 
cS 
^ 

G5) 
' £ ^ 
SS 

j ^ 
^ • ^ • ^ 

>̂ ^ 
" ^ . 

' - ^ 
White - Return to Client Yellow - Retain by Lob (Project File) Pink Receipt for Samples 



>J^rGERAGHTY 
(S* MILLER, INC. 

Ground- Healer Comullanls 

Project Number ! ^ ^ t X K : : > ^ X Q ^ 

Project Location: Nr^ . f^c^ lV V / A " 

1 ahnratnry ~>t^t>_/-_\ -S^\ \ iX^ 

Sampler(s) \ - C~^».^^ 

CHAIN-OF-CUSTODY RECORD Page _ J of _\_ 

T f v ^ - f^ 

Relinquished byf^^ 
Received by: _ 

^ 

Total No. of Bottles/ 
Containers \t 

'A.̂ .-A f̂̂ pe-uL.*fi Organization: ^ ^ ^ t g U w <.»^^JLli-^ " ^ X . Date ^ 1 ^ 7*^ \ Time 
^^X/ Organization: ' nale / / Time 

Relinquished by: 
Received by: „ 

Organization: 
Organization: 

Date / / 
Hate / / 

-Time. 
-Time. 

Speciallnstruclions/Remark.s: ^ - r ^VL. r ^ A o n f ^ ' €> 'S i7 lC^H\^ -^ \ I C \ A ^ l^^»o ^ - ^ " S ^-^V^-w^ ^ ^ ^ y t^W-Q 

eal Intact? 
Yes^No N/A 

Seal Intact? 
Yes No N/A 

S>.''-r' 

Delivery Method: 11 In Person p^ Common Carrier ^mf^ Lab Courier 1 Other 



>4^^RAGHTY 
^ f c S ' M I L L E R . INC. 

Ground- Water Comullanls CHAIN-OF-CUSTODY RECORD Page I of L 

Project Number / ^ ^ < ^ ^ ^ ^ . C P ^ 

Project Location; / ^»KX '^ l r ( 17/^ 

Laboratory X ^ ^ e . T k A - 7 y 7 ' t ' ^ 

Sampler(s) ^ CDc^/^i'A/^y 

A O'Pe^/7 
Date 

SAMPLE IDENTITY Sampled TOTAL 

A ^ U J ' X G Z'^'fl X 
/V\ tt^ - 2<:^ B Z-S-V 
^ c u - I J . -^ -1 / 

Total No. of Bottles/ 
Containers 

Relinquished by: ^ v - j y l L / * ^ C j ) A J J ^ ^ P ^ A ^ . ^ / Organization: C n 

Received by: ^ CJ/" Organization: 

/ 3 

^/A Date-3 l X ' i 9 ( T m t i A ' . ' Z - ' ^ 
Date / / Time 

I Intact? 
IS/No N/A 

Relinquished by: 
Received by: __ 

Organization: 
Organization: 

Date. 
Date. 

J L 
J L 

-Time. 
.Time. 

Seal Intact? 
Yes No N/A 

Noire. QuJ, \ j l - r i ) fM. / 1/w.U.W i^^AAg <Mr> V o A r ^ . J ^ - J - ^ ^ ^ ,_ Special Instructions/Remarks: 7 ^ 7 ^ a>Ac)eA.'rt*^ ( D Z T - Z l ^ O 

7 ^ ^ "iSf^ / ^^y L4S(, ^ r ^ ^ 
W U V J A J t 

^ 

Delivery Method; I I In Person ^ C o m m o n Carrier / ^ X ^ ^ ^ \ 1 Lab Courier 11 Other 



GER/ ^•^GEKAGHTY 
'& MILLER, INC. 

Ground- Water Comul lann 

Project Number f ^ t > C x X n t O 

Project Location: /V<s>r^\<^U'( wA 

Laboratory S / > e c r / < A l j n ' C . 

Sampler(s) v J 7 ^ S / ' A / ^ 

CHAIN-OF-CUSTODY RECORD Page 

P, O 'D^ fr 
Date 

SA1V1PLE IDENTITY Sampled 

/ 4 \ i ^ - 1 5 " 

A&>/''<^yi-^ / 

>̂> d//^h 

Total No. of Bottles/ 
Containers 

Relinquished by: 
Received by: _ 

V _ i ^ . ^ ^ ^ ' r ' M A 7 Organization: G^f-N^ X -
Organization: 

Date 3 / i ~ / y ^ T i m f l ' K - n . - i - , 
Date / / Time 

l _ o f _ L 

TOTAL 

b 

/ 3 

Relinquished by: 
Received by: .. 

Organization: 
Organization: 

Date. 
Date 

J L 
A L 

.Time. 

.Time. 

Special Instructions/Remarks: T A ^ / T (SAJJ^f i . • ^ - C 3 3 . ^ . 2 9 < ^ 

Seal Intact? 
'^QJNo N/A 

Seal Intact? 
Yes No N/A 

NtyW. DtJ'Vf 1^ i)f»V i^oliIl«>it> '^i>^^i^ n ^ \ ) ( - ^ 
Y " & 

9i> 
^ 3 

¥X^ 
; ^5S 

r i / 

Delivery Method: I I In Person )<f^Common Carrier 7 - ^ ^ ^ ^ ^ 

/ ^ j ^ J-xl :^-^ y&i aid. ̂ 4 3 ^ r j 
11 Lab Courier in Other 



f!r? SoGctramix 
= M V ! R O N M t - i T A L .i. - ^ ; A L Y T ; C A L J E R V I C E S 

•J '".-/J '-

January 2,1991 

Mr. Curt Cramer 
Geraghty & Miller, Inc. 
180 Admiral Cochrane Drive 
Suite 300 
Annapolis, MD 21401 

Dear Mr. Cramer: 

Enclosed are the results for the analysis of four water samples 
sxibmitted for various analytical procedures. 

On 12/04/90, your samples being analyzed for BTEX were run along 
with samples from another of your projects which contained high 
concentrations of BTEX. Considering that BTEX compounds were found 
in your trip blank (sample # TB-13), it cannot be ruled out that 
these results were not due to contamination. 

We are pleased to have been afforded the opportunity to provide 
your firm with analytical services. Please feel free to call me if 
you have any questions about these results. 

Sincerely, 

Jsseph E. Peters 
Project Manager 

Spectralytix Project #GM021 



BTEX 
EPA Metbod 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK-VA POWER 
Client Sample ID: OW-i 
SPECTRALYTIX Sample ID: GM021-011531 Sample Type: Water 
Date Sampled : 11/26/90 Date Received: 11/27/90 
Date Analyzed: 12/04/90 

Detection 
Analvte Result Limit Units 

Benzene ND 1 M9/L 
Toluene 17 1 Mg/L 
Ethylbenzene 34 1 M9/L 
Total Xylenes 79 1 /̂ g/L 

Diflourobenzene (Surrogate) Recovery 82% 

ND = Compound not detected at or above the listed detection limit. 



A 
hf-

X ^''m7!^i 
BTEX 

EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK-VA POWER 
Client Sample ID: TB-13 
SPECTRALYTIX Sample ID: GM021-011532 Sample Type: Water 
Date Sampled : 11/26/90 Date Received: 11/27/90 
Date Analyzed: 12/04/90 

Analvte 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Detection 
Result Limit 

ND 
14 
13 
42 

1 
1 
1 
1 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Diflourobenzene (Surrogate) Recovery 96% 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Tzurget Compound List 
Semivolatile Organic Compounds - EPA Method 625 

r 
c 

Client: GERAGHTY & MILLER/NORFOLK-VA POWER 
Client Sample ID: MW-16/II 
SPECTRALYTIX Sample ID: GM021-011533 Sample Type: Water 
Date Sampled : 11/26/90 Date Received: 11/27/90 
Date Extracted: 11/30/90 Date Analyzed: 12/04/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Detection 
LiiPit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



^ 
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EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

(continued) 

SPECTRALYTIX Sample ID: GM021-011533 

Analyte 

2,4-Dinitrotolu«ie 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-N itrosodipheny1amine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachloropheno1 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3•-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



BTEX 
EPA Method 8020 Via EPA Method 8240 

^ 

Client: GERAGHTY & MILLER/NORFOLK-VA POWER 
Client Sample ID: MW-13C 
SPECTRALYTIX Sample ID: GM021-011534 Sample Type: Water 
Date Sampled : 11/26/90 Date Received: 11/27/90 
Date Analyzed: 12/04/90 

Analvte 
Detection 

Result Limit Unij^ 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

ND 
20 
17 
45 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Diflourobenzene (Surrogate) Recovery 100% 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

Client: GERAGHTY & MILLER/NORFOLK-VA POWER 
Client Sample ID: MW-13C 
SPECTRALYTIX Sample ID: GM021-011534 Sample Type: Water 
Date Sampled : 11/26/90 Date Received: 11/27/90 
Date Extracted: 11/30/90 Date Analyzed: 12/04/90 

• 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propyleunine 
Hexachloroethane 
Nitrobenz ene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-MethyInaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Î ŝult 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

• 

ND =* Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile organic Compoiinds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM021-011534 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachloropheno1 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexy1) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Reporting 
Li^it 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



Ml^crX 

Dissolved Arsenic, Lead, and Chromium 

Client: GERAGHTY & MILLER/NORFOLK-VA POWER 
Client Sample ID: MW-13C 
SPECTRALYTIX Sample ID: GM021-011534 Sample Type: Water 
Date Sampled : 11/26/90 Date Received: 11/27/90 

Detection 
Analvte Result Limit Units 

Arsenic 0.006 0.005 mg/L 
Chromium ND 0.020 mg/L 
Lead 0.24 0.005 mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Cyanides 

Client: GERAGHTY & MILLER/NORFOLK-VA POWER 
Client Seunple ID: MW-13C 
SPECTRALYTIX Sample ID: GM021-011534 Sample Type: Water 
Date Seunpled : 11/26/90 Date Received: 11/27/90 

Detection 
Anaa,Yte Result Liffiî  Units 

Cyanide, Total ND O.Ol mg/L 
Cyanide, Free ND 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit. 



Quality Assurance 
Semivolatile Organics - EPA Method 8270/625 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER/NORFOLK-VA POWER 
SPECTRALYTIX ID: GM021 Sample Type: Reagent Water 
Date Analyzed: 12/03/90 

compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chioro-3-methyIpheno1 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
(Mq/L) 

200 
200 
100 
100 
100 
200 
100 
200 
100 
200 
100 

Sample 
Cone. 
rua/L^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MS 
Cone. 
fMq/L) 

76 
120 
58 
64 
62 

126 
70 

110 
60 

152 
88 

MS 
% Rec 

38 
60 
58 
64 
61 
63 
70 
55 
60 
76 
88 

QC 
Limits 
% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dlchlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
(Mq/L) 

200 
200 
100 
100 
100 
200 
100 
200 
100 
200 
100 

MSD 
Cone. 
(Mq/L) 

80 
122 
58 
62 
60 

122 
68 

102 
58 

150 
84 

MSD 
% Rec 

40 
61 
58 
62 
60 
61 
68 
51 
58 
75 
84 

RPD 

5 
1 
0 
3 
1 
3 
3 
7 
3 
1 
5 

ac 
Limits 
RPP 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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Quality Assurance 
BTEX - EPA Metbod 8020 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER 
SPECTRALYTIX ID: GM021 
Date Analyzed: 12/03/90 

Sample Type: Reagent Water 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

Spike 
Added 
(Mq/L) 

50 
50 
50 
150 
50 

Sample 
Cone. 
(Mq/L) 

ND 
ND 
ND 
ND 
NA 

MS 
Cone. 
(Mq/L) 

46 
46 
45 
145 
50 

MS 
% Rec 

93 
93 
91 
97 
101 

QC 
Limits 
% Rec 

73-129 
65-137 
80-119 
45-132 
55-126 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

Spike 
Added 
rua/L^ 

50 
50 
50 
150 
50 

MSD 
Cone. 
(Mq/L) 

53 
52 
56 
157 
50 

MSD 
% Rec 

106 
105 
103 
105 
101 

RPD 

1 
1 
1 
8 
0 

QC 
Limits 

RPD % Rec 

4t 

* 
* 
* 
* 

73-129 
65-137 
80-119 
45-132 
55-126 

BLANK = ND for all compounds 
(DFB)Surrogate recovery on blank = 116% 

BTEX Standard from Ultra Scientific Lot No. D-1063 
DFB (Surrogate) from Suplo Lot No. LA24097 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 

* RPD limits have not been established for these compounds, 
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METALS QA/QC REPORT 

Client: GERAGHTY & MILLER 
Spectralytix Project GM021 

ANALYTE METHOD 
BLANK 

QC% 
(LCS) 

SPIKE 
ICV% % REC RPD 

Arsenic ND 105% 
Lot # 6919-01 
Spike Value = 0.030 
Spike True Value = 0.030 

Chromium ND 82% 
Lot # 6926-01 
Spike Value =2.1 
Spike True Value = 2 

Lead ND 108% 

Lot # 6930-01 
Spike Value = 0.464 
Spike True Value = 0.03 0 

100% 

93% 

108% 

82% 12' 

105% 0 

87% 8% 

12 



X: 
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omx 
ro'*'yA/ 

QA/QC REPORT 

Client: GERAGHTY & MILLER 
Spectralytix Project GM021 
Date Analyzed: 12/11/90 

ANALYTE METHOD 
BLANK ICV% 

cyanide 1.93 Mg CN 110% 
Lot # 851058 

Spike Value = 44.99 ^g CN 
Spike True Value = 40.0 ^,g CN 

13 



BTEX 
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW21-B 
SPECTRALYTIX Sample ID: GMI91-005-9103133 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/11/91 

Analyte 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Detection 
Result Limit Units 

ND 
ND 
ND 
ND 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Difluorobenzene (surrogate) recovery = 64% 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW21-B 
SPECTRALYTIX Sample ID: GMI91-005-9103133 Saunple Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/13/91 

An?lYt9 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad i ene 
4-Chloro-3-methylphenol 
2-MethyInaphthaiene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
semivolatile Organic compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GMI91-005-9103133 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentaehloropheno1 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexy1) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

Detection 
Liwit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Total Metals 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW21-B 
SPECTRALYTIX Sample ID: GMI91-005-9103133 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 

Analvte 
Detection 

Resujt Limit Units Method 

Arsenic 
Chromium 
Lead 

ND 
ND 
ND 

0.0050 mg/L 7060 
0.0050 mg/L 6010 
0.0050 mg/L 6010 

ND = Not detected at or above the listed detection limit. 



cyanides 
via EPA Metbod 335.3 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW21-B 
SPECTRALYTIX Sample ID: GMI91-005-9103133 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 

Detection 
Analvte Result Limit Units 

Cyanide, Total NO 0.01 mg/L 
Cyanide, Free ND 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit. 
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BTEX 
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: TRIP 2 
SPECTRALYTIX Sample ID: GMI91-005-9103134 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/11/91 

Analvte 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Detection 
Result Limi£ 

ND 
ND 
ND 
ND 

1 
1 
1 
1 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Difluorobenzene (surrogate) recovery = 64% 

ND = Compound not detected at or above the listed detection limit. 



BTEX 
EPA Method 8020 Via EPA Metbod 8240 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-8 
SPECTRALYTIX Sample ID: GMI91-005-9103135 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/11/91 

Analvte 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Detection 
Result Llmi& 

NO 
2 

ND 
1 

1 
1 
1 
1 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Difluorobenzene (surrogate) recovery = 110% 

ND = Compound not detected at or above the listed detection limit. 



•3 « % 

Total Metals 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-8 
SPECTRALYTIX Sample ID: GMI91-005-9103135 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 

Detection 
Analyte Result Limit Units Method 

Arsenic 0.0068 0.0050 mg/L 7060 
Chromium ND 0.0050 mg/L 6010 
Lead ND 0.0050 mg/L 6010 

ND = Not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-8 
SPECTRALYTIX Sample ID: GMI91-005-9103135 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 

Detection 
Analyte Result Limit Units 

Cyanide, Total ND 0.01 mg/L 
Cyanide, Free NO 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit, 
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BTEX 
EPA Metbod 8020 Via EPA Method 8240 

^ ^ ^ Q l l ^ i 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: TRIP 4 
SPECTRALYTIX Sample ID: GMI91-005-9103136 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/11/91 

Analyte 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Detection 
Result Limit 

ND 
ND 
ND 
NO 

1 
1 
1 
1 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Difluorobenzene (surrogate) recovery = 98% 

ND = Compound not detected at or above the listed detection limit. 
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BTEX 
EPA Method 8020 Via EPA Metbod 8240 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-13C 
SPECTRALYTIX Sample ID: GMI91-005-9103137 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/11/91 

Analvte 
Detection 

Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

NO 
2 
1 
3 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Di f luorobenzene ( s u r r o g a t e ) r ecove ry = 58% 

ND = Compound no t d e t e c t e d a t o r above t h e l i s t e d d e t e c t i o n l i m i t . 
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EPA-CLP Target Compound List 
semivolatile Organic Compounds - EPA Metbod 625 

/ 7- ii. 

'"m. 
Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-13C 
SPECTRALYTIX Sample ID: GMI91-005-9103137 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/13/91 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-MethyIpheno1 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-MethyInaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compoimd List 
Semivolatile Orgzmic Compounds - EPA Metbod 625 

(continued) 

SPECTRALYTIX Sample ID: GMI91-005-9103137 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benz o(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 

Detection 
Lipit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 

13 



X l 

Total Metals 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-13C 
SPECTRALYTIX Sample ID: GMI91-005-9103137 Seunple Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 

Detection 
Analyte Result Limit Units Method 

Arsenic NO 0.0050 mg/L 7060 
Chromium NO 0.0050 mg/L 6010 
Lead ND 0.0050 mg/L 6010 

ND = Not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Metbod 335.3 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-13C 
SPECTRALYTIX Sample ID: GMI91-005-9103137 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 

Detection 
Analvte Result Limit Units 

Cyanide, Total ND 0.01 mg/L 
Cyanide, Free ND 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit. 
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BTEX 
EPA Method 8020 Via EPA Method 8240 

Ofilu. 
f f 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-21 
SPECTRALYTIX Sample ID: GMI91-005-9103138 Sample Type: Water 
Date sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/11/91 

Analvte 
Detection 

Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

NO 
NO 
NO 
NO 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Difluorobenzene (surrogate) recovery = 58% 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

.̂ -̂iĉ  

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-21 
SPECTRALYTIX Sample ID: GMI91-005-9103138 Seunple Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/13/91 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chiorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2 -Methy Inaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compound List 
Semivolatile organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GMI91-005-9103138 

Ansiyt?, 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexaehlorobenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexy1) Phthalate 
Chrysene 
Di-n-octyl Pht:halate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

R??ylt 

ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Total Metals 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client sample ID: MW-21 
SPECTRALYTIX Sample ID: GMI91-005-9103138 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 

Detection 
Analvte Result Limit Units Method 

Arsenic 0.0050 0.0050 mg/L 7060 
Chromium ND 0.0050 mg/L 6010 
Lead ND 0.0050 mg/L 6010 

ND = Not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-21 
SPECTRALYTIX Sample ID: GMI91-005-9103138 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 

Detection 
Analvte Result Limit Units 

Cyanide, Total NO 0.01 mg/L 
Cyanide, Free NO 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit, 
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EPA-CLP Target Compound List 
Semivolatile organic Compounds - EPA Method 625 

Ŵ  

Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Sample ID: MW-8 
SPECTRALYTIX Sample ID: GMI91-005-9103139 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/13/91 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichloroben2ene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

ND 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compound List 

Semivolatile Organic Compounds - EPA Metbod 625 
(continued) 

SPECTRALYTIX Sample ID: GMI91-005-9103139 

An?iiYt? 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

R?5Vlt 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 

Detection 
i<imit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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BTEX 
EPA Method 8020 Via EPA Method 8240 

(& wm 
Client: GERAGHTY & MILLER/CITY OF NORFOLK 
Client Seunple ID: TRIP 3 
SPECTRALYTIX Sample ID: GMI91-005-9103140 Sample Type: Water 
Date Sampled : 03/06/91 Date Received: 03/07/91 
Date Analyzed: 03/11/91 

Analvte 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Detection 
Result Limit Units 

ND 
NO 
NO 
NO 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

* Vial broke-confirmation run had already been setup so these 
results are by EPA Method 8240 only. 

ND = Compound not detected at or above the listed detection limit. 
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Qual i ty Assurance 
BTEX - EPA Metbod 8020 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER 
SPECTRALYTIX Project ID: GMI91-005 
Date Analyzed: 03/13/91 

Sample Type: 9103133 MS/MSD 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

S p i k e 
Added 
{ m / y \ 

5 0 
5 0 
5 0 

1 5 0 
50 

Sample 
C o n e . 

{\i^/XA 

NO 
NO 
NO 
ND 
NA 

MS 
C o n e . 

(Mq/L) 

4 0 
4 3 
42 

129 
56 

MS 
% Rec 

8 1 
8 5 
84 
8 6 

1 1 1 

QC 
L i m i t s 

% Rec 

7 3 - 1 2 9 
6 5 - 1 3 7 
8 0 - 1 1 9 
4 5 - 1 3 2 
5 5 - 1 2 6 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

S p i k e 
Added 
(Mq/L) 

5 0 
50 
50 

1 5 0 
50 

MSD 
C o n e . 

fMq/L) 

3 8 
4 0 
4 0 

1 2 3 
49 

MSD 
% Rec 

7 6 
8 0 
8 0 
82 
9 8 

RPD 

6 
6 
5 
5 

12 

QC 
L i m i t s 

RRD 

* 
* 
* 
* 
* 

% Rec 

7 3 - 1 2 9 
6 5 - 1 3 7 
8 0 - 1 1 9 
4 5 - 1 3 2 
5 5 - 1 2 6 

BLANK = ND for all compounds 

BTEX Standard from Ultra Scientific Lot No. D-0710 
DFB (Surrogate) from Suplo Lot No. LA21149 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 

* RPD limits have not been established for these compounds. 
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Quality Assurance 
BTEX - EPA Metbod 8020 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER 
SPECTRALYTIX Project ID: GMI91-005 
Date Analyzed: 03/13/91 

Sample Type: Reagent Water 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

Spike 
Added 
(liCf/h) 

50 
50 
50 
150 
50 

Seunple 
Cone. 
f«q/I*) 

ND 
ND 
NO 
NO 
NA 

MS 
Cone. 
(Hq/L) 

55 
57 
57 
172 
59 

MS 
% Rec 

110 
114 
114 
115 
118 

QC 
Limits 
% P?c 

73-129 
65-137 
80-119 
45-132 
55-126 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

Spike 
Added 
(Hq/L) 

50 
50 
50 
150 
50 

MSD 
Cone. 
fHq/i.) 

55 
57 
56 
169 
60 

MSD 
% Rec 

110 
114 
112 
113 
120 

RPD 

0 
0 
2 
2 
2 

QC 
Limits 
RPP 
* 
* 
* 
* 
* 

% Rec 

73-129 
65-137 
80-119 
45-132 
55-126 

BLANK = NO for all compounds 

BTEX Standard from Ultra Scientific Lot No. D-0710 
DFB (Surrogate) from Suplo Lot No. LA21149 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 

* RPD limits have not been established for these compounds. 
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Quality Assurance 
Semivolatile organics - EPA Metbod 8270/625 

Surrogate Recoveries 

Client: GERAGHTY & MILLER 
SPECTRALYTIX ID: GMI91-005 Sample Type: Water 

2-Florophenol 
Phenol-D5 
2,4,6-Tribromophenol 
Nitrobenzene 
2-Fluorob ipheny1 
Terphenyl-D14 

Blank 
Reagent 
Water 

41 
35 
69 
60 
60 
68 

Sample 
# 

9;Q3i39 

MS 
Sample 
9103133 

66 
59 
71 
62 
60 
112 

Sample 
# 

91Q3139 

MSD 
Seunple 
9103133 

65 
60 
65 
60 
56 
90 

Reagent 
Water 
MS 

Sample 
# 

9103133 

42 
36 
58 
60 
56 
60 

Seunple 
# 

9103137 

32 
27 
48 
46 
48 
54 

2-Florophenol 
Phenol-D5 
2,4,6-Tribromophenol 
Nitrobenzene 
2-Fluorobiphenyl 
Terphenyl-D14 

40 
37 
63 
58 
56 
56 

37 
34 
56 
54 
48 
54 

61 
56 
62 
58 
58 
100 

Blank showed ND for all components. 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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Quality Assurance 
semivolatile Organics - EPA Metbod 8270/625 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER 
SPECTRALYTIX Project ID: GMI91-005 
Date Analyzed: 03/19/91 

Sample Type: Water 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

spike 
Added 
(Mq/L) 

100 
100 
50 
50 
50 
100 
50 
100 
50 

100 
50 

Sample 
Cone. 
(Mq/L) 

NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 

MS 
Cone. 
(Mq/i() 

64 
70 
28 
27 
26 
79 
29 
54 
27 
69 
49 

MS 
% Rec 

64 
70 
56 
54 
52 
79 
58 
54 
54 
69 
97 

QC 
Limits 
% pe<? 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
(Mq/L) 

100 
100 
50 
50 
50 

100 
50 
100 
50 
100 
50 

MSD 
Cone. 
(Mq/L) 

62 
71 
27 
28 
26 
78 
29 
46 
25 
59 
35 

MSD 
% Rec 

62 
71 
54 
56 
52 
78 
58 
46 
50 
59 
70 

RPO 

3 
1 
4 
4 
0 
1 
0 

16 
8 

>«> 
32/ 

QC 
Limits 

RPD 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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METALS QA/QC REPORT 

Client: GERAGHTY & MILLER 
Spectralytix Project GMI91-005 

ANALYTE METHOD 
BLANK 

QC% 
(LCS) 

SPIKE 
ICV% % REC RPD 

Arsenic ND 109% 
Lot # 6919-04 
Spike Value = 0.0394 
Spike True Value = 0.0300 

Chromium ND 82% 
Lot # 6926-04 
Spike Value = 0.0079 
Spike True Value = 0.0100 

Lead NO 103% 
Lot # 6930-01 
Spike Value = 0.0158 
Spike True Value = 0.0200 

92% 

96% 

105% 

115% 2 

79% 

79% 
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CYANIDE QA/QC REPORT 

Cyanide, Total NO 93.39% 
Lot # 851058 
Spike Value = 35.93 
Spike True Value =40 

Cyanide, Free ND 100.7% 
Lot # 851058 
Spike Value = 40.8 
Spike True Value =40 

89.98% 

102% 

Client: GERAGHTY fc MTT.T.TTT? 
Spectralytix Project GMI91-005 

ANALYTE METHOD 
BLANK 

QC% 
(LCS) 

SPIKE 
% REC RPD 
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BTEX 
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/MD057.05, NORFOLK VA 
Client Sample ID: MW-15 
SPECTRALYTIX Sample ID: GMI91-004-9103127 Seunple Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 

Detection 
Analvte Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Difluorobenzene (surrogate) recovery = 108% 

NO 
NO 
ND 
ND 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Method 625 

Client: GERAGHTY & MILLER/MOO57.05, NORFOLK VA 
client Sample ID: MW-15 
SPECTRALYTIX Sample ID: GMI91-004-9103127 Sample Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 
Date Extracted: 03/11/91 Date Analyzed: 0/14/91 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dlchlorobenzene 
Benzyl Alcohol 
1,2-Diehlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-MethyIpheno1 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
27 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
36 
NO 
ND 
17 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 

Semivolatile organic Compounds - EPA Method 625 
(continued) 

SPECTRALYTIX Sample ID: GMI91-004-9103127 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benz o(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
ND 
NO 
NO 
23 
NO 
NO 
NO 
ND 
ND 
NO 
103 
37 
NO 
73 
71 
NO 
NO 
38 
ND 
32 
ND 
43 
14 
29 
17 
NO 
13 

Detection 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



% 

Cyanides 
Via EPA Metbod 335.3 

Client: GERAGHTY & MILLER/MD057.05, NORFOLK VA 
Client Sample ID: MW-15 
SPECTRALYTIX Sample ID: GMI91-004-9103127 Sample Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 

Detection 
AnalYt? Result Limit Units 

Cyanide, Total 0.33 0.01 mg/L 
Cyanide, Free 0.05 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Total Metals 

Client: GERAGHTY & MILLER/MOO57.05, NORFOLK VA 
Client Sample ID: MW-15 
SPECTRALYTIX Sample ID: GMI91-004-9103127 Sample Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 

Analvte 

Arsenic 
Chromium 
Lead 

Detection 
Result Limit Units Method 

NO 0.0050 mg/L 7060 
NO 0.0050 mg/L 6010 
ND 0.0050 mg/L 6010 

ND = Not detected at or above the listed detection limit. 



BTEX 
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/MO057.05, NORFOLK VA 
Client Sample ID: REPLICA #1 
SPECTRALYTIX Sample ID: GMI91-004-9103128 Sample Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 

Detection 
Analyte Result Limit Units 

Benzene ND 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene ND 1 Mg/L 
Total Xylenes NO 1 Mg/L 

Difluorobenzene (surrogate) recovery = 66% 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile Organic compounds - EPA Method 625 

'̂XlL 

Client: GERAGHTY & MILLER/MOO57.05, NORFOLK VA 
Client Sample ID: REPLICA #1 
SPECTRALYTIX Sample ID: GMI91-004-9103128 Sample Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 
Date Extracted: 03/11/91 Date Analyzed: 03/14/91 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile organic Compounds - EPA Method 625 

(continued) 

Xrr 

SPECTRALYTIX Sample ID: GMI91-004-9103128 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexy1) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
12 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/MOO57.05, NORFOLK VA 
Client Sample ID: REPLICA #1 
SPECTRALYTIX Sample ID: GMI91-004-9103128 Sample Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 

Detection 
AnalYtg Result Limit units 

Cyanide, Total 0.35 0.01 mg/L 
Cyanide, Free 0.03 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit. 
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fm^M 

Total Metals 

Client: GERAGHTY & MILLER/MD057.05, NORFOLK VA 
Client Sample ID: REPLICA #1 
SPECTRALYTIX Sample ID: GMI91-004-9103128 Sample Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 

Detection 
Analvte Result Limit Units Method 

Arsenic NO 0.0050 mg/L 7060 
Chromium NO 0.0050 mg/L 6010 
Lead ND 0.0050 mg/L 6010 

ND = Not detected at or above the listed detection limit. 

10 



• 
EPA Method 8020 via EPA Metbod 8240 ^ "̂  

Client: GERAGHTY & MILLER/M0057.05, NORFOLK VA 
Client Sample ID: TRIP BLANK 
SPECTRALYTIX Sample ID: GMI91-004-910329 Sample Type: Water 
Date Sampled : UNKNOWN Date Received: 03/06/91 

Detection 
Analvte Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Difluorobenzene (surrogate) recovery = 70% 

ND 
ND 
NO 
NO 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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BTEX • ' ^9Xfkii 
EPA Method 8020 via EPA Method 8240 -"--W 

Client: GERAGHTY & MILLER/MD057.05, NORFOLK VA 
Client Sample ID: MW-20 
SPECTRALYTIX Sample ID: GMI91-004-9103130 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Detection 
Analvte Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Difluorobenzene (surrogate) recovery = 60% 

ND 
ND 
NO 
NO 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

%g^-' 

Client: GERAGHTY & MILLER/MOO57.05, NORFOLK VA 
Client Sample ID: MW-20 
SPECTRALYTIX Sample ID: GMI91-004-9103130 Sample Type: Water 
Date Seunpled : 03/05/91 Date Received: 03/06/91 
Date Extracted: 03/11/91 Date Analyzed: 03/13/91 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Diehlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chioronaphthaiene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile organic Compounds - EPA Method 625 

(continued) 

^ • ^ 

SPECTRALYTIX Sample ID: GMI91-004-9103130 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phtha la te 
3 ,3 ' -Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthala te 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benz o(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND Compound not detected at or above the listed detection limit. 
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Cyzmldes 
Via EPA Metbod 335.3 

Client: GERAGHTY & MILIiER/MD057.05, NORFOLK VA 
Client Sample ID: MW-20 
SPECTRALYTIX Sample ID: GMI91-004-9103130 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Detection 
Analvte Result Limit Units 

Cyanide, Total NO 0.01 mg/L 
Cyanide, Free NO 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Total Metals 

Client: GERAGHTY & MILLER/M0057.05, NORFOLK VA 
Client Sample ID: MW-20 
SPECTRALYTIX Sample ID: GMI91-004-9103130 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Detection 
Analvte Result Limit Units Method 

Arsenic 0.0055 0.0050 mg/L 7060 
Chromium NO 0.0050 mg/L 6010 
Lead ND 0.0050 mg/L 6010 

ND = Not detected at or above the listed detection limit. 
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BTEX 
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/M0057.05, NORFOLK VA 
Client Sample ID: MW-20 B 
SPECTRALYTIX Sample ID: GMI91-004-9103131 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Analvte 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Detection 
Result Limit 

NO 
NO 
ND 
NO 

1 
1 
1 
1 

u i i 
u ^ 
(A d 
M J 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Difluorobenzene (surrogate) recovery = 46% 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compoimd List 
Semivolatile Orgemlc Compounds - EPA Metbod 625 

Client: GERAGHTY & MILLER/MD057.05, NORFOLK VA 
Client Sample ID: MW-20 B 
SPECTRALYTIX Sample ID: GMI91-004-91O3131 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 
Date Extracted: 03/11/91 Date Analyzed: 03/14/91 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
Benzyl Alcohol 
1,2-Dlchlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methy1naphtha1ene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GMI91-004-9103131 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methyIphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachloropheno1 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Ph tha la te 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benz o(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
NO 

Detection 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Cyemldes 
via EPA Metbod 335.3 

Client: GERAGHTY & MILLER/MOO57.05, NORFOLK VA 
Client Sample ID: MW-20 B 
SPECTRALYTIX Sample ID: GMI91-004-9103131 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Detection 
Analvte Result Limit Units 

Cyanide, Total NO 0.01 mg/L 
Cyanide, Free NO 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit, 
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X ' f̂  

X^'^T 

Total Metals 

Client: GERAGHTY & MILLER/MOO57.05, NORFOLK VA 
Client Sample ID: MW-20 B 
SPECTRALYTIX Sample ID: GMI91-004-9103131 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Detection 
Analyte Result Limit Units Method 

Arsenic NO 0.0050 mg/L 7060 
Chromium NO 0.0050 mg/L 6010 
Lead NO 0.0050 mg/L 6010 

NO = Not detected at or above the listed detection limit. 
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BTEX 
EPA Method 8020 Via EPA Metbod 8240 

Client: GERAGHTY & MILLER/M0057.05, NORFOLK VA 
Client Sample ID: OW-1 
SPECTRALYTIX Sample ID: GMI91-004-9103132 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Analvte 
Detection 

Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

ND 
ND 
ND 
NO 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Di f luo robenzene ( s u r r o g a t e ) r e c o v e r y = 92% 

• 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compotmd List 
Semivolatile organic Compounds - EPA Method 625 

w 
Client: GERAGHTY & MILLER/MD057.05, NORFOLK VA 
Client Sample ID: OW-1 
SPECTRALYTIX Sample ID: GMI91-004-9103132 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 
Date Extracted: 03/11/91 Date Analyzed: 03/14/91 

Analyte. 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Resuit 

ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
71 
ND 
ND 
ND 
11 
NO 
NO 
NO 
ND 
ND 
ND 
53 
ND 
ND 
ND 
ND 
38 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compoimd List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GMI91-004-9103132 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
ND 
ND 
NO 
32 
NO 
NO 
ND 
ND 
ND 
NO 
127 
46 
ND 
92 
73 
ND 
ND 
39 
NO 
34 
ND 
44 
12 
29 
14 
ND 
12 

Detection 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/MD057.05, NORFOLK VA 
Client Sample ID: OW-1 
SPECTRALYTIX Sample II: GMI91-004-9103132 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Detection 
Analvte Result Limit Units 

Cyanide, Total NO 0.01 mg/L 
Cyanide, Free ND 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit. 
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* > 

Total Metals 

Client: GERAGHTY & MILLER/M0057.05, NORFOLK VA 
Client Sample ID: OW-1 
SPECTRALYTIX Sample ID: GMI91-004-9103132 Sample Type: Water 
Date Sampled : 03/05/91 Date Received: 03/06/91 

Detection 
Analvte Result Limit Units Method 

Arsenic NO 0.0050 mg/L 7060 
Chromium ND 0.0050 mg/L 6010 
Lead ND 0.0050 mg/L 6010 

ND = Not detected at or above the listed detection limit. 
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Quality Assurance 
BTEX - EPA Method 8020 

Matrix Spike Recovery zmd Precision 

Client: GERAGHTY & MILLER 
SPECTRALYTIX Project ID: GMI91-004 
Date Analyzed: 03/13/91 

Sample ID: 9103133 MS/MSD 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

Spike 
Added 
(Mq/L) 

50 
50 
50 
150 
50 

Sample 
Cone. 
(Mq/L) 

NO 
ND 
ND 
ND 
NA 

MS 
Cone. 
(Mq/L) 

40 
43 
42 

129 
56 

MS 
% Rec 

81 
85 
84 
86 
111 

QC 
Limits 
% Rec 

73-129 
65-137 
80-119 
45-132 
55-126 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

Spike 
Added 
(Mq/L) 

50 
50 
50 
150 
50 

MSD 
Cone. 
(Mq/L) 

38 
40 
40 
123 
49 

MSD 
% Rec 

76 
80 
80 
82 
98 

RPD 

6 
6 
5 
5 

12 

QC 
Limits 

RPD % Rec 

* 
* 
* 
* 
* 

73-129 
65-137 
80-119 
45-132 
55-126 

BLANK = ND for all compounds 

BTEX Standard from Ultra Scientific Lot No. D-0710 
DFB (Surrogate) from Suplo Lot No. LA21149 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 

* RPD limits have not been established for these compounds. 
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Quality Assurance 
BTEX - EPA Method 8020 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER 
SPECTRALYTIX Project ID: GMI91-004 
Date Analyzed: 03/13/91 

Sample Type: Reagent Water 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

Spike 
Added 
(Mq/L) 

50 
50 
50 
150 
50 

Sample 
Cone. 
fua/Ll 

ND 
ND 
ND 
ND 
NA 

MS 
Cone. 
rua/L^ 

55 
57 
57 
172 
59 

MS 
% Rec 

110 
114 
114 
115 
118 

QC 
Limits 
% Rec 

73-129 
65-137 
80-119 
45-132 
55-126 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
DFB (Surrogate) 

Spike 
Added 
(Mq/L) 

50 
50 
50 
150 
50 

MSD 
Cone. 
(Mq/L) 

55 
57 
56 
169 
60 

MSD 
% Rec 

110 
114 
112 
113 
120 

RPD 

0 
0 
2 
2 
2 

QC 
Limits 

RPD % Rec 

* 
• 

* 
* 
* 

73-129 
65-137 
80-119 
45-132 
55-126 

BLANK = ND for all compounds 

BTEX Standard from Ultra Scientific Lot No. D-0710 
DFB (Surrogate) from Suplo Lot No. LA21149 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 

* RPD limits have not been established for these compounds. 

28 



Quality Assurance 
Semivolatile Organics - EPA Method 8270/625 

Surrogate Recoveries 

Client: GERAGHTY & MILLER 
SPECTRALYTIX ID: GMI91-004 Sample Type: Water 

2-Florophenol 
Phenol-D5 
2,4,6-Tribromophenol 
Nitrobenzene 
2-Fluorobiphenyl 
Terphenyl-D14 

2-Florophenol 
Phenol-D5 
2,4,6-Tribromophenol 
Nitrobenzene 
2-Fluorobiphenyl 
Terphenyl-D14 

Blank 
Reagent 
Water 

41 
35 
69 
60 
60 
68 

Sample 
# 

9103130 

45 
39 
61 
62 
62 
72 

MS 
Sample 
9103133 

66 
59 
71 
62 
60 
112 

Sample 
# 

9103131 

44 
40 
73 
60 
64 
70 

MSD 
Sample 
9103133 

65 
60 
65 
60 
56 
90 

Sample 
# 

9103132 

40 
38 
55 
50 
48 
48 

Sample 
# 

9103127 

37 
33 
50 
60 
54 
58 

Reagent 
Water 
MS 

61 
56 
62 
58 
58 
100 

Sample 
# 

9103128 

44 
36 
74 
64 
66 
74 

Blank showed ND for all components. 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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Quality Assurance 
semivolatile organics - EPA Method 8270/625 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER 
SPECTRALYTIX Project ID: GMI91-004 
Date Analyzed: 03/19/91 

Sample ID: 9103133 

-

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methyIphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
(Mq/L) 

100 
100 
50 
50 
50 
100 
50 
100 
50 
100 
50 

Sample 
Cone. 
(Mq/L) 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 

MS 
Cone. 
(Mq/L) 

64 
70 
28 
27 
26 
79 
29 
54 
27 
69 
49 

MS 
% Rec 

64 
70 
56 
54 
52 
79 
58 
54 
54 
69 
97 

QC 
Limits 
% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dlchlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
(Mq/L) 

100 
100 
50 
50 
50 
100 
50 
100 
50 
100 
50 

MSD 
Cone. 
(Mq/L) 

62 
71 
27 
28 
26 
78 
29 
46 
25 
59 
35 

MSD 
% Rec 

62 
71 
54 
56 
52 
78 
58 
46 
50 
59 
70 

RPD 

3 
1 
4 
4 
0 
1 
0 
16 
8 

16 
^ST) 

QC 
Limits 

RPD 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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Quality Assurance 
semivolatile Organics - EPA Metbod 8270/625 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER 
SPECTRALYTIX Project ID: GMI91-004 Sample Type: Reagent Water 
Date Analyzed: 03/19/91 

-

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
(Mq/X^) 

100 
100 
50 
50 
50 
100 
50 

100 
50 
100 
50 

Sample 
Cone. 
(Mq/L) 

NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

MS 
Cone. 
(ua/L^ 

66 
72 
27 
27 
26 
75 
29 
61 
27 
74 
73 

MS 
% Rec 

66 
72 
54 
54 
52 
75 
58 
61 
54 

a46^ 

QC 
Limits 
% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

NO = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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* # # 

METALS QA/QC lUBPORT 

Client: GERAGHTY & MILLER 
Spectralytix Project GMI91-004 

ANALYTE METHOD 
BLANK 

QC% 
(LCS) ICV% 

SPIKE 
% REC RPD 

Arsenic ND 109% 
Lot # 6919-04 
Spike Value = 0.0394 
Spike True Value = 0.0300 

Chromium ND 82% 
Lot # 6926-04 
Spike Value = 0.0079 
Spike True Value = 0.0100 

Lead NO 103% 
Lot # 6930-01 
Spike Value = 0.0158 
Spike True Value = 0.0200 

92% 

96% 

105% 

115% 

79% 

79% 
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CYANIDE QA/QC REPORT 

Client: GERAGHTY & MILLER 
Spectralytix Project GMI91-004 

"X 

?iG, 

ANALYTE METHOD QC% SPIKE 
BLANK (LCS) % REC RPD 

Cyanide, Total ND 93.39% 89.98% 
Lot # 851058 
Spike Value = 3 5.93 
Spike True Value =40 

Cyanide, Free ND 100.7% 102% 
Lot # 851058 
Spike Value = 40.8 
Spike True Value =40 
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trr? Soectraivtix 
EMVIROr jMEiNTAL i . - .•-: Au • TIC AL iEP.VICEE 

November 8, 1990 

Ms. Laurie Haines 
Geraghty & Miller, Inc. 
180 Admiral Cochrane Drive 
Suite 3 00 
Annapolis, MO 21401 

Dear Ms. Haines: 

Enclosed are the results for the analysis of seven water samples 
submitted for various analytical procedures. 

We are pleased to have been afforded the opportunity to provide 
your firm with analytical services. Please feel free to call me if 
you have any questions about these results. 

Sincerely, 

Jcfeeph E. Peters 
Project Manager 

Spectralytix Project #GM013 

/:^i 



/A 

/ / ^ x 

• 

X( ,̂jx^-: 
BTEX 

EPA Method 602 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-16 
SPECTRALYTIX Sample ID: GM013-010431 Seunple Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analyte Result Limit Units 

Benzene NO 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

ND = Compound not detected at or above the listed detection limit. 



'^%^„^ 

Lead, Arsenic and Cbromlum 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-16 
SPECTRALYTIX Sample ID: GM013-010431 Sample Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analyte Result Limit Units 

Lead ND 0.05 mg/L 
Arsenic 0.007 0.005 mg/L 
Chromium NO 0.020 mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-16 
SPECTRALYTIX Sample ID: GM013-010431 
Date Sampled : 10/24/90 

Sample Type: Water 
Date Received: 10/25/90 

Analyte 

Cyanide (CN) 
Free Cyanide 

Detection 
Result Limit 

NO 
ND 

10 
10 

Units 

Mg/L 
Mg/L 

ND = Compound not ̂ detected at or above the listed detection limit. 



BTEX •^ '-X^^ -
EPA Method 602 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-17 
SPECTRALYTIX Sample ID: GM013-010432 Sample Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analyte Result Limit Units 

Benzene ND 1 Mg/L 
Toluene ND 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-17 
SPECTRALYTIX Sample ID: GM013-010432 
Date Sampled : 10/24/90 
Date Analyzed: 11/04/90 

Seunple Type: Water 
Date Received: 10/25/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chioropheno1 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
Benzyl Alcohol 
1,2-Dlchlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methyIphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Resuit 

ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 

Detection 
î imit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



%4^ 
Lead, Arsenic and Chromium 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-17 
SPECTRALYTIX Sample ID: GM013-010432 Sample Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analvte Result Limit Units 

Lead 0.06 0.05 mg/L 
Arsenic ND 0.005 mg/L 
Chromium NO 0.020 mg/L 

ND = Compound not detected at or above the listed detection limit. 

7 
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cyanides 
Via EPA Metbod 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-17 
SPECTRALYTIX Sample ID: GM013-010432 
Date Sampled : 10/24/90 

Sample Type: Water 
Date Received: 10/25/90 

Analyte 

Cyanide (CN) 
Free Cyanide 

Detection 
Result Limit 

NO 
ND 

10 
10 

Units 

Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



BTEX '''"7̂  
EPA Method 602 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-18 
SPECTRALYTIX Sample ID: GM013-010433 Sample Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analvte Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

NO 
NO 
ND 
ND 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

Off, 

X 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-18 
SPECTRALYTIX Sample ID: GM013-010433 
Date Sampled : 10/24/90 
Date Analyzed: 11/04/90 

Sample Type: Water 
Date Received: 10/25/90 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-MethyInaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-N itropheno1 
Dibenzofuran 

Resuit 

ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 

10 



X, <x. 
EPA-CLP Target Compound List 

Semivolatile Organic Compounds - EPA Method 625 
(continued) 

SPECTRALYTIX Sample ID: GM013-010433 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl EtJier 
Hexachlorobenzene 
pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Lead, Arsenic and Chromium 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-18 
SPECTRALYTIX Sample ID: GM013-010433 Sample Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analvte Result Limit Units 

Lead NO 0.05 mg/L 
Arsenic 0.030 0.005 mg/L 
Chromium ND 0.020 mg/L 

ND = Compound not detected at or above the listed detection limit. 

12 



Cyanides 
via EPA Metbod 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-18 
SPECTRALYTIX Sample ID: GM013-010433 Sample Type: Water 
Date Seunpled : 10/24/90 Date Received: 10/25/90 

Detection 
Analvte Result Limit Units 

cyanide (CN) ND 10 Mg/L 
Free Cyanide ND 10 Mg/L 

f 

t 
ND = Compound not detected at or above the listed detection limit. 

13 



X^<^ 

BTEX 
EPA Method 602 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-19 
SPECTRALYTIX Sample ID: GM013-010434 Sample Type: Water 
Date Sampled : 10/25/90 Date Received: 10/25/90 

Detection 
Analvte Result Limit Units 

Benzene NO 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

<//7 

ND = Compound not detected at or above the listed detection limit. 

14 



EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-19 
SPECTRALYTIX Sample ID: GM013-010434 
Date Sampled : 10/25/90 
Date Analyzed: 11/04/90 

Sample Type: Water 
Date Received: 10/25/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-MethyIpheno1 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methy1naphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

(continued) 

SPECTRALYTIX Sample ID: GM013-010434 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benz o(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 

Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Lead, Arsenic and Chromium 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-19 
SPECTRALYTIX Sample ID: GM013-010434 Sample Type: Water 
Date Seunpled : 10/25/90 Date Received: 10/25/90 

Detection 
Analvte Result Limit Units 

Lead NO 0.05 mg/L 
Arsenic NO 0.005 mg/L 
Chromium ND 0.020 mg/L 

ND = Compound not detected at or above the listed detection limit. 

17 



Cyanides 
via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-19 
SPECTRALYTIX Sample ID: GM013-010434 Sample Type: Water 
Date Sampled : 10/25/90 Date Received: 10/25/90 

Detection 
Analyte Result Limit Units 

Cyanide (CN) NO 10 Mg/L 
Free Cyanide ND 10 Mg/L 

ND = Compound not detected at or above the listed detection limit. 

18 
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BTEX 
EPA Metbod 602 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-19B 
SPECTRALYTIX Sample ID: GM013-010435 Sample Type: Water 
Date Seunpled : 10/24/90 Date Received: 10/25/90 

Detection 
Analvte Result Limit Units 

Benzene ND 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compound List 
semivolatile Organic Compoimds - EPA Metbod 625 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-19B 
SPECTRALYTIX Sample ID: GM013-010435 
Date Sampled : 10/24/90 
Date Analyzed: 11/04/90 

Sample Type: Water 
Date Received: 10/25/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methyIphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chioronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
ND 

Detection 
;<imit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

(continued) 

SPECTRALYTIX Sample ID: GM013-010435 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodipheny1amine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Lead, Arsenic and Chromium 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-19B 
SPECTRALYTIX Sample ID: GM013-010435 
Date Seunpled : 10/24/90 

Sample Type: Water 
Date Received: 10/25/90 

Analvte 

Lead 
Arsenic 
Chromium 

Detection 
Result Lifflit 

ND 
0.005 

NO 

0.05 
0.005 
0.020 

Units 

mg/L 
mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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cyanides 
Via EPA Metbod 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-19B 
SPECTRALYTIX Sample ID: GM013-010435 Seunple Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analyte Result Limit Units 

Cyanide (CN) NO 10 Mg/L 
Free Cyanide NO 10 Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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BTEX 
EPA Method 602 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-20 
SPECTRALYTIX Sample ID: GM013-010436 
Date Sampled : 10/24/90 

Sample Type: Water 
Date Received: 10/25/90 

Analyte 
Detection 

Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

ND 
NO 
NO 
ND 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Metbod 625 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-20 
SPECTRALYTIX Sample ID: GM013-010436 
Date Sampled : 10/24/90 
Date Analyzed: 11/04/90 

Sample Type: Water 
Date Received: 10/25/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-MethyIpheno1 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chioronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

R??Ult 

NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units, 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM013-010436 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4 -N it roan i 1 ine 
4,6-Dinitro-2-methyIphenol 
N-N itrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

Reporting 
.î lmit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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777'V%/ 

Lead, Arsenic and. chromium 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-20 
SPECTRALYTIX Sample ID: GM013-010436 Sample Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analvte Result Limit Units 

Lead ND 0.05 mg/L 
Arsenic 0.011 0.005 mg/L 
Chromium NO 0.020 mg/L 

NO = Compound not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Metbod 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-20 
SPECTRALYTIX Sample ID: GM013-010436 
Date Sampled : 10/24/90 

Sample Type: Water 
Date Received: 10/25/90 

Analvte 

Cyanide (CN) 
Free Cyanide 

Detection 
Result Limit 

ND 
ND 

20 
20 

Units 

Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 

28 



n '̂  X 

BTEX ^ 
EPA Method 602 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: TRIP BLANK 
SPECTRALYTIX Sample ID: GM013-010437 Sample Type: Water 
Date Sampled : 10/24/90 Date Received: 10/25/90 

Detection 
Analyte Result Limit Units 

Benzene NO 1 Mg/L 
Toluene ND 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes ND 1 Mg/L 

ND - Compound not detected at or above the listed detection limit. 
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Quality Assurance 
BTEX - EPA Method 8020 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: REAGENT WATER MS 
SPECTRALYTIX Sample ID: REAGENT WATER MS 
Date Sampled : 11/01/90 
Date Analyzed: 11/01/90 

Sample Type: Water 
Date Received: 10/25/90 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Spike 
Added 
(Mq/J.) 

50 
50 
50 
150 

Sample 
Cone. 
(Hq/Iw) 

NO 
NO 
ND 
NO 

MS 
Cone. 

(iJtcf/h) 

50.4 
49.7 
48.3 
143.3 

MS 
% Rec 

101 
100 
97 
96 

QC 
Limits 
% pee 

73-129 
65-137 
80-119 
45-132 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Spike 
Added 
(Mq/L) 

50 
50 
50 
150 

MSD 
Cone. 
rua/LI 

50.0 
49.4 
48.4 

144.1 

MSD 
% Rec 

100 
99 
97 
96 

RPD 

1 
1 
0 
0 

QC 
Limits 

RPD 

* 
* 
* 
* 

% Rec 

73-129 
65-137 
80-119 
45-132 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 

* RPD limits have not been established for these compounds. 
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Quality Assurance 
semivolatile Organics - EPA Method 8270/625 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER/NORFOLK VA 
SPECTRALYTIX ID: GM013 
Date Sampled : 10/24/90 
Date Analyzed: 11/03/90 

Sample Type: Water 
Date Received: 10/24/90 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
rua/H 

200 
200 
100 
100 
100 
200 
100 
200 
100 
200 
100 

Sample 
Cone. 

[\^^(Vl 

NO 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 

MS 
Cone. 
(Mq/L) 

156 
182 
56 
68 
60 

186 
77 

120 
63 

108 
75 

MS 
S Rec 

78 
91 
56 
68 
60 
93 
1 1 
60 
63 
54 
75 

QC 
Limits 
% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methyIphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
fua/LI 

200 
200 
100 
100 
100 
200 
100 
200 
100 
200 
100 

MSD 
Cone. 
(Mq/L) 

135 
144 
66 
51 
47 
157 
70 
107 
58 

148 
73 

MSD 
% Rec 

68 
72 
66 
51 
47 
78 
70 
54 
58 
74 
73 

RPD 

14 
23 
16 
28 
24 
17 
9 

11 
8 

31 
4 

( ac 
Limits 

RPD 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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QA/QC Summary Various Analyses 

Client: GERAGHTY & MILLER/NORFOLK VA 
SPECTRALYTIX Project ID: GM013 

Analvte 

Arsenic 
Chromium 
Lead 
Cyanide, total 
Cyanide, free 

QC Recovery 
Sample Duplicate RPD 
Sample Spike Recovery 
Check Standard 

QC 
Recoverv 

(%) 

114 
87 
90 
110 
110 

Duplicate 
RPD 
(%) 

0 
0 
0 
0 
0 

OC Limits (W 

80-120 
< 30 
75-125 
90-110 

Spike 
Recoverv 

(%) 

117 
101 
98 
94 
94 

RPD = Relative Percent Difference 
N/A = Not Applicable 
QC = Laboratory Quality Control 
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November 19, 1990 

Mr. Kurt Kramer 
Geraghty & Miller, Inc. 
180 Admiral Cochrane Drive 
Suite 300 
Annapolis, MD 21401 

Dear Mr. Kramer: 

Enclosed are the results for the analysis of six water samples and 
associated trip and field blanks submitted for various analytical 
procedures. 

We are pleased to have been afforded the opportunity to provide 
your firm with analytical services. Please feel free to call me if 
you have any questions about these results. 

Sincerely, 

Joseph E. Peters 
Project Manager 

Spectralytix Project #GM014 



% 1 % 
BTEX "-^ 

EPA Method 8020 Via EPX Mathod 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seuaple ID: nKPt OVvj-j 
SPECTRALYTIX Sample ID: GM014-010478 Sample Type: Water 
Date Sampled : 10/25/90 Date Received: 10/26/90 

Detection 
Analyte Result Limit Units 

Benzene NO 20 /̂ g/L 
Toluene NO 20 Mg/L 
Ethylbenzene ND 20 Mg/L 
Total xylenes ND 20 /xg/L 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Targat compound List 
semivolatila Organic Compounds - EPA Mathod 625 

,-̂  

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW«. CXI - I 
SPECTRALYTIX Sample ID: GM014-010478 
Date Sampled : 10/25/90 
Date Analyzed: 11/07/90 

Sample Type: Water 
Date Received: 10/26/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Diehlorophenol 
1,2,4-Triehlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methy1naphthalene 
Hexachlorocyclopentadiene 
2,4,6-Triehlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Resuit 

NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
92 
ND 
NO 
NO 
22 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
82 
ND 
NO 
60 

Detection 
I^ifflit: 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Atg/L 
Hq/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 



EPA-CLP Targat compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM014-010478 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexaehlorobenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

ND 
NO 
NO 
ND 
56 
NO 
ND 
NO 
NO 
ND 
NO 
240 
110 
NO 
230 
210 
NO 
NO 
120 
NO 
110 
ND 
120 
42 
170 
50 
14 
42 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



0X<kip7 

Total Lead, Chromium and Arsenic 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: -MW-i O^^-l 
SPECTRALYTIX Sample ID: GM014-010478 
Date Sampled : 10/25/90 

Seimple Type: Water 
Date Received: 10/26/90 

Analvte 

Lead 
Arsenic 
Chromium 

Detection 
R̂ suj.t LiffilL 

0.13 
NO 
NO 

0.05 
0.005 
0.020 

Units 

mg/L 
mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 

4 
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Cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: IWUL Cx̂ o-1 
SPECTRALYTIX Sample ID: GM014-010478 
Date Sampled : 10/25/90 

Sample Type: Water 
Date Received: 10/26/90 

Analyte 

Cyanide, Total 
Cyanide, Free 

Detection 
Result Limit 

ND 
ND 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 

5 
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BTEX / % .-. 
EPA Method 8020 Via EPA Method 8240 /T 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-12 
SPECTRALYTIX Sample ID: GM014-010479 Sample Type: Water 
Date Sampled : 10/25/90 Date Received: 10/26/90 

Detection 
Analyte Result Limit Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

NO 
97 
NO 
230 

10 
10 
10 
10 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target compound List 
Semivolatile Orgimic Compounds - EPA Method 625 

/ 
/ ) 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-12 
SPECTRALYTIX Sample ID: GM014-010479 
Date Sampled : 10/25/90 
Date Analyzed: 11/07/90 

Sample Type: Water 
Date Received: 10/26/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylaunine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Triehlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Resuit 

46 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
200 
ND 
ND 
ND 
82 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
88 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units. 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM014-010479 

rXc 
xLx X^ ' 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
NO 
NO 
NO 
54 
NO 
NO 
ND 
NO 
NO 
ND 
170 
54 
ND 
60 
80 
NO 
NO 
40 
NO 
38 
ND 
36 
14 
60 
16 
NO 
14 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



X . ., 
r-'rx 

X % , r 

Total Leadr Chromium and Arsenic 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-12 
SPECTRALYTIX Sample ID: GM014-010479 
Date Sampled : 10/25/90 

Sample Type: Water 
Date Received: 10/26/90 

Analvte 

Lead 
Arsenic 
Chromium 

Detection 
Result Limit 

NO 
NO 
NO 

0.05 
0.005 
0.020 

Units 

mg/L 
mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Metbod 335.3 

Xf̂  

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-12 
SPECTRALYTIX Sample ID: GM014-010479 
Date Sampled : 10/25/90 

Sample Type: Water 
Date Received: 10/26/90 

Analvte 

Cyanide,Total 
Cyanide, Free 

Detection 
Result Limit 

1.7 
0.78 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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BTEX 
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-13 
SPECTRALYTIX Sample ID: GM014-010480 Sample Type: Water 
Date sampled : 10/25/90 Date Received: 10/26/90 

Detection 
Analyte Result Limit Units 

Benzene 1600 40 Mg/L 
Toluene NO 40 Mg/L 
Ethylbenzene 1400 40 M9/L 
Total Xylenes 190 40 Mg/L 

ND = Compound not detected at or above the listed detection limit, 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

a 
X 'W% 

X 
\ 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-13 
SPECTRALYTIX Sample ID: GM014-010480 
Date Sampled : 10/25/90 
Date Analyzed: 11/07/90 

Sample Type: Water 
Date Received: 10/26/90 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Diehlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Diehlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Oiehlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4, 6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result. 

17 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
12 
NO 
NO 
ND 
ND 
570 
ND 
ND 
NO 
160 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
130 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM014-010480 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

p^pult 

NO 
ND 
130 
NO 
62 
ND 
NO 
NO 
NO 
NO 
ND 
120 
34 
NO 
40 
50 
NO 
ND 
22 
ND 
20 
ND 
16 
ND 
30 
ND 
ND 
ND 

Reporting 
i^imit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units. 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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x>... 

ri X 

Total Lead, Chromium and Arsenic 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-13 
SPECTRALYTIX Sample ID: GM014-010480 
Date Sampled : 10/25/90 

Seunple Type: Water 
Date Received: 10/26/90 

Analvte 

Lead 
Arsenic 
Chromium 

Detection 
Result Limit 

0.08 
0.007 

ND 

0.05 
0.005 
0.020 

Units 

mg/L 
mg/L 
mg/L 

NO = Compound not detected at or above the listed detection limit. 
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Cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-13 
SPECTRALYTIX Sample ID: GM014-010480 
Date sampled : 10/25/90 

Sample Type: Water 
Date Received: 10/26/90 

Analvte 

Cyanide,Total 
Cyanide, Free 

Detection 
Result Limit 

0.53 
0.30 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit, 

15 



BTEX • . - ' ' • e ^ J i '̂  

X . 
/ / / ^ 

EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-14 
SPECTRALYTIX Sample ID: GM014-010481 Sample Type: Water 
Date Seunpled : 10/25/90 Date Received: 10/26/90 

Detection 
Analvte Result Limit Units 

Benzene 8300 40 Mg/L 
Toluene ND 40 Mg/L 
Ethylbenzene 1600 40 Mg/L 
Total Xylenes NO 40 Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

1 ^ 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-14 
SPECTRALYTIX Sample ID: GM014-010481 
Date Sampled : 10/25/90 
Date Analyzed: 11/07/90 

Seunple Type: Water 
Date Received: 10/26/90 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chiorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Resmt 

NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
360 
ND 
ND 
ND 
110 
ND 
ND 
NO 
ND 
NO 
ND 
36 
ND 
270 
ND 
ND 
38 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

7-'Xf̂  

SPECTRALYTIX Sample ID: GM014-010481 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Resuit 

NO 
NO 
ND 
NO 
150 
NO 
NO 
ND 
ND 
NO 
NO 
280 
100 
NO 
140 
170 
NO 
NO 
90 
ND 
NO 
NO 
90 
40 
140 
40 
10 
40 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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X4X'f^* 

Total Lead, Chromium and Arsenic 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-14 
SPECTRALYTIX Sample ID: GM014-010481 Sample Type: Water 
Date Seunpled : 10/25/90 Date Received: 10/26/90 

Detection 
Analyte Result Limit Units 

Lead 0.05 0.05 mg/L 
Arsenic 0.012 0.005 mg/L 
Chromium 0.020 0.020 mg/L 

ND = Compound not detected at or above the listed detection limit, 
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'̂ 'iXS 
cyanides 

Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-14 
SPECTRALYTIX Sample ID: GM014-010481 
Date Sampled : 10/25/90 

Sample Type: Water 
Date Received: 10/26/90 

Analvte 

cyanide,Total 
cyanide, Free 

Detection 
Rgffujt Limit 

0.53 
0.21 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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OiXt-
EPA Method 8020 Via EPA Method 8240 • . • X 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-15 
SPECTRALYTIX Sample ID: GM014-010482 Sample Type: Water 
Date sampled : 10/25/90 Date Received: 10/26/90 

Detection 
Analyte Result Limit Units 

Benzene NO 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile organic compounds - EPA Method 625 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-15 
SPECTRALYTIX Sample ID: GM014-010482 
Date Sampled : 10/25/90 
Date Analyzed: 11/07/90 

Seunple Type: Water 
Date Received: 10/26/90 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Diehlorobenzene 
1,4-Dlchlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-MethyIpheno1 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Diehlorophenol 
1,2,4-Triehlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chioro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Triehlorophenol 
2,4,5-Trichlorophenol 
2-Chioronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
20 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM014-010482 

Anaiyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
30 
NO 
NO 
12 
12 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 
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Total Lead, Chromium and Arsenic 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-15 
SPECTRALYTIX Sample ID: GM014-010482 
Date Sampled : 10/25/90 

Sample Type: Water 
Date Received: 10/26/90 

Analvte 

Lead 
Arsenic 
Chromivun 

Detection 
Result Limit 

0.26 
0.008 

ND 

0.05 
0.005 
0.020 

Units 

mg/L 
mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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'sm^ L 
X. 

w 
cyanides ^ 

Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-15 
SPECTRALYTIX Sample ID: GM014-010482 
Date Sampled : 10/25/90 

Seunple Type: Water 
Date Received: 10/26/90 

Analvte 

Cyanide,Total 
Cyanide, Free 

Result 

0.52 
0.31 

Detection 
Limit 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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BTEX 
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-2OB 
SPECTRALYTIX Sample ID: GM014-010483 Sample Type: Water 
Date Sampled : 10/25/90 Date Received: 10/26/90 

Detection 
Analvte Result Limit Units 

Benzene ND 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

ND = Compound not detected at or above the listed detection limit. 

26 



/ • • • ' 

EPA-CLP Target compound List 
Semivolatile Organic Compounds - EPA Method 625 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-2 OB 
SPECTRALYTIX Sample ID: GM014-010483 
Date Sampled : 10/25/90 
Date Analyzed: 11/07/90 

Sample Type: Water 
Date Received: 10/26/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chloropheno1 
1,3-Dlchlorobenzene 
1,4-Diehlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Diehlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-MethyInaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
14 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units. 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

' • - f l 

SPECTRALYTIX Sample ID: GM014-010483 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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• X X 
^ X % ^ ^ 
xjpx^ 

Total Lead, Chromium and Arsenic 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-2OB 
SPECTRALYTIX Sample ID: GM014-010483 
Date Sampled : 10/25/90 

Seunple Type: Water 
Date Received: 10/26/90 

Analvte 

Lead 
Arsenic 
Chromium 

Detection 
Result Limit 

NO 
NO 
NO 

0.05 
0.005 
0.020 

Units 

mg/L 
mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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*^t% * i f 
Cyanides 

Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-2OB 
SPECTRALYTIX Sample ID: GM014-010483 
Date Seunpled : 10/25/90 

Seunple Type: Water 
Date Received: 10/26/90 

Analvte 

Cyanide,Total 
Cyanide, Free 

Detection 
Result Limit 

NO 
NO 

0.01 
0.01 

Units 

mg/L 
mg/L 

NO = Compound not detected at or above the listed detection limit. 
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A /7^ 

7^'L7^ 
/ 

' ^ ^ ^ 
BTEX 

EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: TRIP BLANK 
SPECTRALYTIX Sample ID: GM014-010484 Sample Type: Water 
Date Sampled : 10/25/90 Date Received: 10/26/90 

Detection 
Analyte Result Limit Units 

Benzene NO 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

'/̂ v-

ND = Compound not detected at or above the listed detection limit. 
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X - f̂ ., 
• ^ k / ^ 

BTEX '^V/^ 
EPA Method 8020 via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: FIELD BLANK 
SPECTRALYTIX Sample ID: GM014-010485 Sample Type: Water 
Date Seunpled : 10/25/90 Date Received: 10/26/90 

Detection 
Analvte Result Limit Units 

Benzene NO 1 Mg/L 
Toluene 10 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes ND 1 jug/L 

ND = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

Aix 
xAXx 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: FIELD BLANK 
SPECTRALYTIX Sample ID: GM014-010485 
Date sampled : 10/25/90 
Date Analyzed: 11/06/90 

Sample Type: Water 
Date Received: 10/26/90 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-MethyIpheno1 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitropheno1 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Triehlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Resuit 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
14 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM014-010485 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Resuit 

NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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f̂ . 

Total Lead, Chromium and Arsenic 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: FIELD BLANK 
SPECTRALYTIX Sample ID: GH014-010485 Seunple Type: Water 
Date Sampled : 10/25/90 Date Received: 10/26/90 

Analvte 

Lead 
Arsenic 
Chromium 

Detection 
Result Limit 

0.05 
ND 
NO 

0.05 
0.005 
0.020 

Units 

mg/L 
mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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cyanides 
via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: FIELD BLANK 
SPECTRALYTIX Sample ID: GM014-010485 
Date Sampled : 10/25/90 

Sample Type: Water 
Date Received: 10/26/90 

Analvte 

Cyanide,Total 
Cyanide, Free 

Detection 
Result Limit 

ND 
ND 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit, 
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W 
Quality Assurance 

BTEX - EPA Method 8020 
Matrix spike Recovery and Precision 

Client:GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: REAGENT WATER MS 
SPECTRALYTIX Seunple ID: REAGENT WATER MS Sample Type: Water 
Date Sampled :11/01/90 Date Received: 10/25/90 
Date Analyzed: 11/01/90 

Compound 

Spike 
Added 

Sample 
Cone. 

luaZLI 

MS 
Cone. MS 
(Mq/L) % Rec 

QC 
Limits 
% Rec 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

50 
50 
50 
150 

ND 
NO 
NO 
NO 

50.4 
49.7 
48.3 
143.3 

101 
100 
97 
96 

73-129 
65-137 
80-119 
45-132 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Spike 
Added 

50 
50 
50 
150 

MSD 
Cone. MSD 

(ua/l^'t ^ Rec 

50.0 
49.4 
48.4 
144.1 

100 
99 
97 
96 

RPD 

1 
1 
0 
0 

QC 
Limits 

RPD % Rec 

* 73-129 
65-137 
80-119 
45-132 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 

* RPD limits have not been established for these compounds. 
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Quality Assurance 
Semivolatile Organics - EPA Method 8270/625 

Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER/NORFOLK VA 
SPECTRALYTIX ID: GM014 
Date Sampled : 10/25/90 
Date Analyzed: 11/03/90 

Seunple Type: Water 
Date Received: 10/26/90 

Compound 

Phenol 
2-Chlorophenol 
1,4-Diehlorobenzene 
Di-n-propylnitroseunine 
1,2,4-Triehlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachloropheno1 
Pyrene 

Spike 
Added 
(ua/L^ 

200 
200 
100 
100 
100 
200 
100 
200 
100 
200 
100 

Sample 
Cone. 

(uq/h) 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 

MS 
Cone. 
(Mq/L) 

156 
182 
56 
68 
60 

186 
77 

120 
63 
108 
75 

MS 
% Rec 

78 
91 
56 
68 
60 
93 
77 
60 
63 
54 
75 

QC 
Limits 
% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Triehlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitropheno1 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike MSD 
Added Cone. MSD 
(ua/L^ (ua/ l . ) % Rec RPD 

200 
200 
100 
100 
100 
200 
100 
200 
100 
200 
100 

135 
144 
66 
51 
47 

157 
70 
107 
58 

148 
73 

68 
72 
66 
51 
47 
78 
70 
54 
58 
74 
73 

14 
23 
16 
28 
24 
17 
9 
11 
8 

31 
4 

QC 
Limits 

RPD 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

1 % Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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Metals QA/QC Report 

Client: GERAGHTY & MILLER/NORFOLK VA 
Spectralytix Project: GM014 

Arsenic 
Chromium 
Lead 

A) 

X i 
--X) ' 

ANALYSIS QCREC DUP REC SPKE 
% RPD % REC 

114 
95 
100 

0 
0 

33 

117 
106 
115 
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QA/QC Summary cyanide 

Client: GERAGHTY & MILLER/NORFOLK VA 
SPECTRALYTIX Project ID: GM014 

Analyte 

Cyanide, Total 
Cyanide, Free 

QC Recovery 
Sample Duplicate RPO 
Sample Spike Recovery 
Check Standard 

QC 
R̂ coveiTY 

(%) 

102 
102 

Duplicate 
RPP 
(%) 

5 
5 

QC Limits (%) 

80-120 
< 30 
75-125 
90-110 

Spike 
Reeoveir/ 

(%) 

94 
94 

RPD = Relative Percent Difference 
N/A = Not Applicable 
QC - Ledsoratory Quality Control 
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4 m VICAGHTY 
'& MILLER, INC. 

Enviruiiinenlal Services 

Project Number 

CHAIN-OF-CUSTODY RECORD 

' . . "^ ' . . f . * - fc'T • HV 7 ' ' i ' /^Ji j . "^!' • ^ ; i - . * ^ 

# 
Page_ _of_Z. 

; t t i ' . 

Project Location •'V-'''f (••!.̂ -̂ ^ X 

Laboratory ->/ • • /"/ -" i ' • ' ' >?nfa 

Sampler(s) •/ / ' 

/ ^ - / ^ ' - / - • • ' -

Total No. of Bottles/ 
Containers 1^ 

Relinquistied by. 
Received by: 

x - / ^^h ' ^ f l r J Organization; 
Organization: 

Date f o u r T' i Time_ 
Date / / Time_ 

^-•y , ' X 

K̂ x̂t/̂  i7Ai9^\\tT.^.7^^7J> 
Data / / Time 

Seal Intact? 
Yes No N/A 

Relinquished by: 
Received by: 

Organizationrr;^ 
Organization: 

Intact? 
Yes I No N/A 

Special InRtriintinns/Rftmaftcq- <C./,-.̂ .,> !̂, CChJ^ •':^).,,f^/:<. /;/,••: r /,.- ^^^^-^^ ^ r (̂  

7lr . , , , , d --,y A / A / ) 1 . { 

- r / , , , . LA IA r < / j ^ - -

Delivery Method: D In Person 0 Connmon Carrier F^v^ - ' 
SPECiFir 

fiSM l i i r r i i (1") i:'IUI 

D Lab Courier D Qher 

>* 
# 

/ : ^ 



ft^Viiy 
-ns-^'tnj^**^*^ 

4 m WiiAGHTY 
^& MILLER, INC. 

'Envirotuneniul Services CHAIN-OFCUSTODY RECORD 

• • v< *^ w ' v - ; • : ;• » :v ; r . i : <-:-i^^- ••• 

P a g e _ 

f r ' / } / j /y f ' ^ ^ 

I I 

I nf I 

, Total Na of Bottles/ 
Containers :^c 

Relinquistied by: 
Received by: 

^ X-fe.ji'- Organization: 
Organization: 

Relinquistied by: 
Received by: 

Organizatioi 
Organization: 

Datft / / Time 

Data / / Time 

Special Instructions/Remarks: Cynix^X tiLU:y& ^ ^ . //-^^^<^^^r^£ / / i ^ -rt,^^ L^6 / ' / . Q M ^ ^^rtr ,\y,.i^ - M JT?!^/ 

Seal Intact? 
Ifes No N/A 

/ S ^ n t a c t ? 
Aesjio. Hlh 

,;Delivery Method: D In Person p Comnnon Carrier Fe^^ " ^ 
^ . ^ M l , a r i i < K I l / l l l l 

SPECIFY 
D Lab Courier D Qher r 2/ 

SPECIE 



tnr Soectraivtix 
•IVIRONMEMTAL i A : . ; A I . 

November 19, 1990 

Mr. Kurt Kramer 
Geraghty & Miller, Ine. 
180 Admiral Cochrane Drive 
Suite 300 
Annapolis, MO 21401 

Dear Mr. Kramer: 

Enclosed are the results for the analysis of three water samples 
and associated trip and field blanks sxibmitted for various 
analytical procedures. 

We are pleased to have been afforded the opportunity to provide 
your firm with analytical services. Please feel free to call me if 
you have any questions about these results. 

Sincerely, 

^ h ^ (? ' l ^ w ( \ 
Joseph E. Peters 
Project Manager 

Spectralytix Project #GM015 
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'iX-
BTBX '̂' • • 

EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client sample ID: MW-13B 
SPECTRALYTIX Sample ID: GM015-010509 Sample Type: Water 
Date Seunpled : 10/26/90 Date Received: 10/27/90 
Date Analyzed: 10/30/90 

Detection 
Anajyte Result I<iffi4t Units 

Benzene 48,000 400 Mg/L 
Toluene 15,000 400 Mg/L 
Ethylbenzene 19,000 400 Mg/L 
Total Xylenes 24,000 400 Mg/L 

ND = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile Orgemlo Compounds - EPA Method 625 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-13B 
SPECTRALYTIX Sample ID: GM015-010509 
Date Seunpled : 10/26/90 
Date Analyzed: 11/07/90 

Sample Type: Water 
Date Received: 10/27/90 

Anaiytpe 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Diehlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropy1) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Triehlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 

320,000 
ND 
ND 
NO 

220,000 
NO 
NO 
NO 
NO 
NO 
ND 

9,000 
NO 

47,000 
ND 
ND 

4,500 

Detection 
LiPit 

240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 

4800 
240 
240 
240 

4800 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM015-010509 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methyIphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachloropheno1 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Resuit 

NO 
ND 
NO 
ND 

34,000 
NO 
NO 
NO 
NO 
NO 
NO 

130,000 
29,000 

NO 
28,000 
40,000 

NO 
NO 

23,000 
ND 

21,000 
NO 

16,000 
5,100 
16,000 
4,900 
1,800 
5,500 

Reporting 
Limit 

240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
4800 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



°^X"-' 

Total Arsenic, Chromium and Lead 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-13B 
SPECTRALYTIX Seunple ID: GM015-010509 Seunple Type: Water 
Date Sampled : 10/26/90 Date Received: 10/27/90 

Detection 
Analyte Result Limit Units 

Arsenic 0.013 0.005 mg/L 
Chromium NO 0.020 mg/L 
Lead ND 0.05 mg/L 

ND = Compound not detected at or above the listed detection limit. 

4 
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Cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-13B 
SPECTRALYTIX Sample ID: GM015-010509 Sample Type: Water 
Date Sampled : 10/26/90 Date Received: 10/27/90 

Detection 
Analvte Result Limit Units 

Cyanide, Total 0.16 0.01 mg/L 
Cyanide, Free 0.10 0.01 mg/L 

ND = Compound not detected at or above the listed detection limit. 

5 



BTEX 
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-4B 
SPECTRALYTIX Sample ID: GM015-010510 Sample Type: Water 
Date Sampled : 10/26/90 Date Received: 10/27/90 
Date Analyzed: 10/30/90 

Detection 
Analyte Result Limit Units 

Benzene NO 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

x̂ 4̂ A-

NO = Compound not detected at or above the listed detection limit. 



EPA-CLP Target Compound List 
Semivolatile organic Compounds - EPA Method 625 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-4B 
SPECTRALYTIX Sample ID: GM015-010510 
Date Sampled : 10/26/90 
Date Analyzed: 11/07/90 

Seunple Type: Water 
Date Received: 10/27/90 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-MethyIpheno1 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitropheno1 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyelopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

R?^uit 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 0 
10 
10 
10 
10 
20 
10 
2 0 
10 
1 0 
10 
10 
10 
5 0 
10 
10 
5 0 
10 
50 
50 
10 

U n i t s 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



Xff: X 
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EPA-CLP Taurget compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM015-010510 

Anaiyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methyIphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Uhits 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 



rXr-
X P I / X 

Total Arsenic, Chromium and Lead 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-4B 
SPECTRALYTIX Sample ID: GM015-010510 Sample Type: Water 
Date Sampled : 10/26/90 Date Received: 10/27/90 

Detection 
Analvte Result Limit Units 

Arsenic 0.010 0.005 mg/L 
Chromiiim NO 0.020 mg/L 
Lead ND 0.05 mg/L 

ND = Compound not detected at or above the listed detection limit. 

9 
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cyanides 
via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-4B 
SPECTRALYTIX Sample ID: GM015-010510 
Date Sampled : 10/26/90 

Seunple Type: Water 
Date Received: 10/27/90 

Analvte 

Cyanide, Total 
Cyanide, Free 

Detection 
Result Limit 

0.19 
0.10 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 

10 



BTEZ 
EPA Method 8020 Via EPA Method 8240 

^ ' ' v̂̂  

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-4 
SPECTRALYTIX Sample ID: GM015-010511 
Date Sampled : 10/26/90 
Date Analyzed: 10/30/90 

Sample Type: Water 
Date Received: 10/27/90 

Analvte 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Detection 
Result Limit Units 

37,000 
13,000 
4,700 
10,000 

100 
100 
100 
100 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 

11 



EPA-CLP Target Compound List 
Semivolatile organic Compounds - EPA Method 625 

-̂ Ĉ 
X xcX7̂  

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-4 
SPECTRALYTIX Sample ID: GM015-010511 
Date Sampled : 10/26/90 
Date Analyzed: 11/07/90 

Seunple Type: Water 
Date Received: 10/27/90 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-MethyInaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

R e s u l t 

1 3 0 
ND 
ND 
ND 
ND 
32 
ND 
32 
ND 
34 
NO 
NO 
NO 
ND 
ND 
2 6 
3 1 
NO 
ND 
ND 

3 , 7 0 0 
ND 
ND 
NO 

5 5 0 
ND 
NO 
NO 
ND 
ND 
NO 
68 
ND 
15 
NO 
ND 
ND 

Detect ion 
Limit 

10 
10 
10 
10 
10 
2 0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
20 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
5 0 
5 0 
10 

U n i t s 

M g / L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
M g / L 
Mg/L 
Mg/L 
M g / L 
M g / L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
M g / L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND Compound not detected at or above the listed detection limit. 

12 



X X 
EPA-CLP Target Compound List 

Semivolatile Organic Compounds - EPA Method 625 
(continued) 

SPECTRALYTIX Seunple I D : GM015-010511 

Analyte. 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
NO 
ND 
NO 
31 
NO 
ND 
NO 
NO 
NO 
NO 
48 
NO 
NO 
11 
15 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units. 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 

13 
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Total Arsenic r Chromium and Lead 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: MW-4 
SPECTRALYTIX Sample ID: GM015-010511 
Date Sampled : 10/26/90 

Sample Type: Water 
Date Received: 10/27/90 

Analvte 

Arsenic 
Chromium 
Lead 

Detection 
Result Limit 

0.068 
0.030 

NO 

0.005 
0.020 
0.05 

Units 

mg/L 
mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 

14 
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cyemldes 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Seunple ID: MW-4 
SPECTRALYTIX Sample ID: GM015-010511 
Date Seunpled : 10/26/90 

Sample Type: Water 
Date Received: 10/27/90 

Analvte 

Cyanide, Total 
Cyanide, Free 

Detection 
Result Limit 

0.68 
0.56 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Xx7X'-
BTEX -̂•̂ •':vv EPA Method 8020 via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: FIELD BLANK 
SPECTRALYTIX Sample ID: GM015-010512 Sample Type: Water 
Date Sampled : 10/26/90 Date Received: 10/27/90 
Date Analyzed: 10/30/90 

Detection 
Analvte Result Limit; Units 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

NO 
NO 
ND 
NO 

1 
1 
1 
1 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 

16 



EPA-CLP Target Compound List 
Semivolatile Organic compounds - EPA Method 625 

.X 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: FIELD BLANK 
SPECTRALYTIX Sample ID: GM015-010512 
Date Seunpled : 10/26/90 
Date Analyzed: 11/07/90 

Seunple Type: Water 
Date Received: 10/27/90 

Analvte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Diehlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methyIphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

Result 

NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

Detection 
Limit 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
20 
10 
20 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
50 
50 
10 

units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

NO = Compound not detected at or above the listed detection limit. 

17 
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EPA-CLP Target Compound List 
Semivolatile Organic Compounds - EPA Method 625 

(continued) 

SPECTRALYTIX Sample ID: GM015-010512 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3•-Dichlorobenzidene 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Result 

NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 

Reporting 
Limit 

10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Total Arsenicr Chromium and Lead 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: FIELD BLANK 
SPECTRALYTIX Sample ID: GMO15-010512 Sample Type: Water 
Date Sampled : 10/26/90 Date Received: 10/27/90 

Detection 
Analvte Result Limit Units 

Arsenic ND 0.005 mg/L 
Chromium NO 0.020 mg/L 
Lead NO 0.05 mg/L 

ND == Compound not detected at or above the listed detection limit. 

19 
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cyanides 
Via EPA Method 335.3 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: FIELD BLANK 
SPECTRALYTIX Sample ID: GM015-010512 
Date Seunpled : 10/26/90 

Sample Type: Water 
Date Received: 10/27/90 

Analvte 

Cyanide, Total 
Cyanide, Free 

Detection 
Result Lifflî  

NO 
NO 

0.01 
0.01 

Units 

mg/L 
mg/L 

ND = Compound not detected at or above the listed detection limit. 

20 



BTEX .%^-
EPA Method 8020 Via EPA Method 8240 

Client: GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: TRIP BLANK 
SPECTRALYTIX Seunple ID: GM015-010513 Sample Type: Water 
Date Sampled : 10/26/90 Date Received: 10/27/90 
Date Analyzed: 10/30/90 

Detection 
Analyte Result Limit Units 

Benzene NO 1 Mg/L 
Toluene NO 1 Mg/L 
Ethylbenzene NO 1 Mg/L 
Total Xylenes NO 1 Mg/L 

ND = Compound not detected at or above the listed detection limit. 
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Quality Assurance 
BTEX - EPA Method 8020 

Matrix Spike Recovery and Precision 

Client:GERAGHTY & MILLER/NORFOLK VA 
Client Sample ID: REAGENT WATER MS 
SPECTRALYTIX Seunple ID:GM015 REAGENT WATER MS Sample Type: Water 
Date Sampled :11/01/90 Date Received: 10/25/90 
Date Analyzed: 11/01/90 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Spike 
Added 
fwq/ii) 

50 
50 
50 

150 

Seunple 
Cone. 
(ua/L) 

NO 
NO 
NO 
NO 

MS 
Cone. 
(Mq/fc) 

50.4 
49.7 
48.3 
143.3 

MS 
% Rec 

101 
100 
97 
96 

QC 
Limits 
% Rec 

73-129 
65-137 
80-119 
45-132 

Compound 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Spike 
Added 
(Mq/L) 

50 
50 
50 

150 

MSD 
Cone. 
(Mq/L) 

50.0 
49.4 
48.4 
144.1 

MSD 
% Rec 

100 
99 
97 
96 

RPD 

1 
1 
0 
0 

1 QC 
Limits 

RPD 

* 
* 
* 
* 

% Rec 

73-129 
65-137 
80-119 
45-132 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 

* RPD limits have not been established for these compounds. 
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^ 7 
Quality Assurance 

semivolatile Organics - EPA Method 8270/625 
Matrix Spike Recovery and Precision 

Client: GERAGHTY & MILLER/NORFOLK VA 
SPECTRALYTIX ID: GM0154 
Date Seunpled : 10/25/90 
Date Analyzed: 11/03/90 

Seunple Type: Water 
Date Received: 10/26/90 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-rn-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methyIphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
(Mq/L) 

200 
200 
100 
100 
100 
200 
100 
200 
100 
200 
100 

Sample 
Cone. 
rua/LI 

NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 

MS 
Cone. 
fua/L^ 

156 
182 
56 
68 
60 

186 
77 
120 
63 

108 
75 

MS 
% Rec 

78 
91 
56 
68 
60 
93 
77 
60 
63 
54 
75 

QC 
Limits 
% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Spike 
Added 
fua/L1 

200 
200 
100 , 
100 
100 
200 
100 
200 
100 
200 
100 

MSD 
Cone. 
(Mq/L) 

135 
144 
66 
51 
47 

157 
70 
107 
58 
148 
73 

MSD 
% Rec 

68 
72 
66 
51 
47 
78 
70 
54 
58 
74 
73 

RPD 

14 
23 
16 
28 
24 
17 
9 

11 
8 

31 
4 

QC 
Limits 

RPD 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

% Rec 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 
26-127 

ND = Not Detected 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RPD = Relative Percent Difference 
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Metals QA/QC Report 

Client: GERAGHTY & MILLER/NORFOLK VA 
Spectralytix Project: GMO15 

X7 

ANALYSIS QCREC DUP REC SPKE 
% RPO % REC 

Arsenic 110 0 76 
Chromium 103 0 108 
Lead 110 0 75 
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QA/QC Summary cyanide 

Client: GERAGHTY & MILLER/NORFOLK VA 
SPECTRALYTIX Project ID: GM015 

Anaiyte 
QC 

Regoveyy 
(%) 

Duplicate 
B£I2 
(%) 

Spike 
Recovery 

(%) 

Cyanide, Total 
Cyanide, Free 

99.5 
99.5 

0 
0 

102.5 
102.5 

OC Limits r%> 

QC Recovery 
Sample Duplicate RPO 
Seunple Spike Recovery 
Check Standard 

80-120 
< 30 
75-125 
90-110 

RPO *= Relative Percent Difference 
N/A = Not Applicable 
QC = Laboratory Quality Control 

25 



^ ^ ^ r ? MILLER, INC. 
^^tt^l.nvirvninenliil Services 

Project Number 

Project Ijocation A^ ' ' ' / ' • . /• 

l-aboratory 

Sampler(s) 

I - . ' • ." .•:»sr^;^TTit--/»t. . ' . ; .a. ' i ' r , . »'••'• 

CHAIN-OF-CUSTODY RECORD 

- . - v i» r . t i . ^ . . - iV n--^. • l : \ , i f ^ i 

Page_ 

# 

.ot_ 

- , 7 / - > • > - . ' . I ^• 

Total Na of Bottles/ 
Containers i^:i^ i i 

Relinquished hy: n . - . - i - ^ / . 
Received by: ' 

Organization: 
Organizatioi 

Date '> i7 .Cr ' i ^ Time i 
D a t f t / ^ / g 9 / f ^ i m f l / A X I 

Seal Intact? 
Yes "No N/A 

Relinquished by:. 
Received by: 

Organizatioi 
Organization: 

Date / / Time, 
Date / / Time_ 

Seal Intact? 
Yes No N/A 

Special Instructions/Remarks: •^ £:yM,t;Xe^ X / ^ ^ 'Z / i ^Yr^ ' ^ i i r / - i^< f y i " : c r , . ' r A / / i t i tc^ h i L ft/)0>^'>r^rr •'1̂ ,4 / , / yi/.-. ,- ' f p /C .• _, 

V V A : f . / ^ • . . / 1' I / ^ / - . . - i ' ^ .'.' p - - . - • ( ^ X r . ' ) t 
/ - • ' r,. . . - , , , r .fV. ' — / I • 7s 

7M 
Delivery Method: D In Person 0 Common Carrier FcX'X D Lab Courier D Other 

G4M Fcnm fW 12 88 'o->. 
SPECIFY 

S()tjlh|Mint B9 1B51 



' ' h i i 
X ' J X L 

> 
•V 
•0 
m 
z 
o 



Drx 

A 

APPENDIX L 

MICROBIOLOGICAL EVALUATION 
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GERAGHTY & MILLER TREATABILITY LABORATORY 
Microbiological Evaluation 

Norfolk Gas Plant Site 
Norfolk, Virginia 

Introduction 

A treatability study was conducted to evaluate soil samples collected from the 
Norfolk Gas Plant site. The evaluation was conducted to determine if the soils harbor a 
microbial population capable of using coal tar from the site as a carbon source with the 
possibility of enhancing the population to remediate the source material. 

The objectives of the smdy were as follows: (1) determine if aerobic microbes are 
present in representative soils, (2) determine if the microbes have adapted to degrade 
selected organic compounds, (3) determine if the envirormiental conditions (pH and 
moismre content) are conducive to support microbes, and (4) determine if soluble inorganic 
nutrients (ammonia and ortho-phosphate) are present in sufficient quantities for 
bioremediation of the contaminants. 

Evaluation of the results from the Norfolk Gas Plant site indicates the presence of 
an aerobic microbial population that has adapted to degrade constiments in the site product. 
The pH is within the optimal range for all samples. The moisture content is within the 
optimal range except for sample VM-3A "Dirty" which has a slightly elevated moisture 
content. Nutrients are present and available to the microbes. The respirometer results 
indicate bioactivity is occurring at the site. 

Methodology 

Total heterotrophic aerobic microbes were determined using Standard Methods 
Procedures 9215 C (1989) spread plate procedure. The samples were serially diluted in a 
mineral nutrient buffer solution and 0.1 ml of the diluted sample plated in duplicate on 
Standard Plate Count (SPC) agar plates. The plates were incubated in the dark at ambient 
temperature. The number of Colony Forming Units (CFU) were determined after five days 
of incubation. 

Heterotrophic aerobic microbes capable of degrading coal tar from the site were 
determined using a modification of the above procedure. The samples were serially diluted 
in a mineral nutrient buffer solution and 0.1 ml of the diluted sample was plated in 
duplicate onto Noble agar plates containing 100 mg/l of coal tar from the site. The plates 
were incubated in the dark at ambient temperature in a desiccator and the colony forming 
units were counted after fourteen days of incubation. 

Soil respiration was determined using a Micro Oxymax respirometer. The procedure 
was based on recommendations suggested by the manufacmrer. Approximately 100 grams 
of sample as received was placed in a closed chamber. The concentration of oxygen and 
carbon dioxide in the chamber headspace was measured every hour for 24 hours. The 
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difference in oxygen and carbon dioxide concentrations were graphed and may be correlated ' /̂ |̂  
with the rate of respiration. 

The soil pH was determined using U.S. Enviroimiental Protection Agency (USEPA) 
SW846 Method 9045 (1986). The soil moisture was determined using Standard Methods 
procedure 2540 G (1989). The Total Petroleum Hydrocarbons were determined using a 
modified USEPA Method 418.1. 

The soluble ammonia and ortho-phosphate concentrations were determined using an 
aliquot from the sample extract used to determine the pH. Ammonia was analyzed using 
Hach Inc. Method 380 which is based on USEPA Method 350.2 colorimetric procedure, 
nitrogen-ammonia nesslerization. The ortho-phosphate was analyzed using Hach Inc. 
method 490 which is based on USEPA Method 365.2 colorimetric ascorbic acid, single 
reagent. 

Results & Discussion 

Table 1 presents the results of the total heterotrophic microbial and coal tar 
degrading microbial plating studies. The total heterotrophic microbial population values 
ranged from less than 9.3 X 10"* CFU/g to 4.4 X 10̂  CFU/g. Coal tar degrading microbial 
population values ranged from 3.1 X 1^ CFU/g to 9.4 X 10̂  CFU/g. The results show that 
a viable microbial population is present in the samples and the microbes have adapted to 
degrade the coal tar residue at the site. 

Microbial populations in envirormiental samples are variable and can range from less 
than 1 X 10̂  to greater than 1 x lO' CFU/g. Typical soil populations range from 1 x 10* to 
1 X 10̂  CFU/g. These values are interpreted broadly as they are munbers associated with 
viable microbes that have been extracted from the soil and are capable of growing on a 
general nutrient medium. There is no medium capable of supporting microbial growth of 
all potential microorganisms indigenous to soil. Microbial spores, if present, require a 
period of acchmation before growth will commence. Therefore, these numbers should be 
interpreted as a population minimum with true microbial numbers potentially one to two 
orders of magnitude greater. 

Table 2 presents the results of the erivironmental conditions analyses including TPH, 
pH, percent moisture, soluble ammonia and o-phosphate. The TPH values ranged from 21 
to 950 mg/kg. The soil pH ranged from 7.5 to 7.9. The soil pH is within the optimal range 
of 6 to 8 for microbial growth. Relatively neutral soil pH is important for the microbial 
population to maintain biological processes. The moisture content ranged from 55.2 to 80.9 
percent of the soil holding capacity. The suggested moismre content for optimal growth is 
between 40 and 70 percent of the soil holding capacity except for sample VM-3A "Dirty" 
which was above the optimal range. This range is important to maintain cellular turgidity, 
transport nutrients, and maintain biological processes. The soluble ammonia values ranged 
from 0.8 mg/kg to 9.7 mg/kg. The soluble ortho-phosphate values were 0.1 mg/kg in all 
the samples. These ions are present and are available to the microbial population. 
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The 24-hour respirometer smdy results are shown in Figm-es 1 through 4. The ' '"̂-y : .: ' 
respirometer measures changes in oxygen and carbon dioxide in an enclosed chamber. 

The highest respiration rates were occurring in samples VM-3A (Dirty) and VM-2A 
The respiration in samples VM-IA and VM-2A (Clean) were significantly lower. The spikes 
observed in the respirometer data at 10, 18, and 24 hours occurs whenever the instrument 
refreshes the air in the flasks in order to maintain sufficient oxygen. 

g:\uscr\vic\norfollc.rpt 

GERAGHTY & MILLER. INC. 



« ^ ' 

Table 1. 
^ s f i ) Microbial Eniuneration Results, Norfolk Gas Plant Site, Norfolk, VA, Project ""''•'' 

No. MD05708. 

Sample 
I.D. 

VM-IA (2-3') 

VM-2A (3-5') 

VM-3A (0-r) 
"Clean" 

VM-3A "Dirty" 

Total 
Heterotrophic 

Microbes 

Microbes X lO'* 

42 

15 

9.3 

44 

Coal Tar 
Degrading 
Microbes 

CFU/g (Dry Weight) 

94 

31 

41 

49 

Coal Tar 
Degrading 
Microbes 

Percent(%) 

NA 

NA 

NA 

NA 

NA = Not applicable. 

g:\user\vic\norfolk. rpt 
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Table 2. Environmental Conditions Analyses, Norfolk Gas Plant Site, Norfolk, VA, 
Project No. MD05708. 

&x 

Sample 
LD. 

VM-IA (2-3') 

VM-2A (3-5') 

VM-3A (0-1') 
"Clean" 

VM-3A "Dirty" 

T.P.H. 
(mg/kg) 

290 

430 

21 

950 

Ammonia 
(mg/kg)^ 

6.3 

9.7 

0.8 

6.0 

0 -

Phosphate 
(mg/kg) 

0.1 

0.1 

0.1 

0.1 

Percent 
Moismre 

( % ) 

13.3 

14.4 

7.1 

21.7 

Moisture 
as a 

Percent 
of 

Holding 
Capacity 

( % ) 

61.2 

71.4 

55.2 

80.9 

pH 
(S.U.) 

7.8 

7.5 

7.9 

7.5 

T.P.H. = Total Petroleum Hydrocarbons 
^ = As Ammonia-Nitrogen 

g:\user\vic\norfolk.rpt 

GERAGHTY & MILLER. INC. 

file://g:/user/vic/norfolk.rpt


FIGURE 1. RESPIROMETER STUDY, SAMPLE VM-1A{2-3'). NORFOLK GAS PLANT. PROJECT NO.MO05708. 
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FIGURE 2. RESPIROMETER STUDY, SAMPLE VM-2A (3-5'). NORFOLK GAS PLANT. PROJECT NO.MD05708. 
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FIGURE 3. RESPIROMETER STUDY, SAMPLE VM-3A (0-1'). NORFOLK GAS PLANT. PROJECT NO.MD05708. 

120 -r 

100 --

ul/g/hr 

80 

60 

40 

20 

-20 -^ 

• 02 CONSUMED 

D C02 PRODUCED 

TIME (hours) 

x ^ 

GERAGHTY & MILLER, ING^ 

"1 



FIGURE 4. RESPIROMETER STUDY, SAMPLE VM-3A (DIRTY). NORFOLK GAS PLANT. PROJECT NO. MD05708. 
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Table 4-1. Occurrence Su mmary for Constituents Detected in 

Frequency 
Constituent Detects / Total 

VOCs 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Semi-VOCs 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b+k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)antliracene 
2,4-Dimethylphenol 
Fluoranthene 
Fluorene 
Indeno(l ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

Inoreanics 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (total) 
Mercury 

1 3 / 1 4 
1 2 / 1 4 
1 2 / 1 4 
1 2 / 1 4 

13 /14 
1 4 / 1 4 
1 4 / 1 4 
14 / 14 
1 4 / 1 4 
13 /14 
1 2 / 1 4 
1 4 / 1 4 
8 / 1 4 
2 / 1 4 

1 4 / 1 4 
1 2 / 1 4 
13 /14 
1 4 / 1 4 
1 4 / 1 4 
2 / 1 4 

13 /14 

5 / 5 
5 / 5 
1 / 5 
5 / 5 
5 / 5 
5 / 5 

Range of Detects 
Min - Max 

0.089 - 29 
0.26 - 72 
0.05 - 54 

0.068 - 82 

0.82 - 1,300 
0.28 - 660 
0.47 - 490 
0.45 - 290 

1 -210 
0.5 - 120 
0.3 - 230 

0.59 - 390 
0.74 - 43 

0.5 -9.8 
1.2 - 650 

0.92 - 540 
0.52 - 120 
0.82 - 7,000 

2.5 - 1,900 
1.5 -4 .4 
1.2 - 1,200 

1.8 -10 
0.25 - 63 

2 - 2 
5.9 - 9 
40 - 385 

0.1 -9.3 

L^ ^ i Dgf-
Zone 2 Soil Samples, Norfolk Gas Plant, Norfolk, Virginia.: ' 

Total Range 
Min - Max 

0.025 - 29 
0.025 - 72 
0.025 - ff4 
0.025 - 82 

0.05 - 1,300 
0.28 - 660 
0.47 - 490 
0.45 - 290 

1 -210 
0.05 - 120 
0.05 - 230 
0.59 - 390 
0.05 - 43 
0.05 -9.8 

1.2 - 650 
0.05 - 540 
0.05 - 120 
0.82 - 7,000 

2.5 - 1,900 
0.05 - 4.4 
0.05 - 1,200 

1.8 - 10 
0.25 - 63 

0.5 - 2 
5.9 - 9 
40 - 385 

0.1 -9.3 

Mean 

6.6 
19 
10 
27 

130 
89 
73 
48 
56 
28 
42 
59 
7.7 

0.81 
110 
72 
29 

720 
230 
0.50 
160 

3.5 
21 

0.80 
7.2 
180 
2.4 

UCL 

11 
30 
18 
41 

290 
170 
140 
86 
91 
46 
73 
110 
14 

2.0 
200 
140 
47 

1,600 
470 
1.1 
320 

7.0 
48 
1.4 
8.4 
350 
6.2 

EPC 

11 
-
-
-

-
170 
-

86 
91 
46 
73 
110 
14 
-
-
-

47 
1,600 
470 

-
-

7.0 
-
-
-
-
-

USEPi^Region HI 
Rislc-Based 

Concentration 

22 
7,800 
16,000 
160,000 

4,700 
NA 

23,000 
0.88 
0.88 
NA 

0.088 
88 

0.088 
1,600 
3,100 
3,100 
0.88 
3,100 
NA 

47,000 
2,300 

0.68,23 [a] 
5,500 

39 
390 
825 [b] 
23 

} 

Concentrations are reported in milligrams per kilogram (mg/kg). 

Soil samples include B-1, B-2, B-3, B-4, B-5, B-9, B-10, MW-10, MW-12, and MW-14 collected from 0-6 feet below 
land surface. 

[a] Evaluation of arsenic as a potential carcinogen results in a value of 0.68 mg/kg. This value is below normal soil 
background levels of arsenic. The RBC based on non-carcinogenic effects is 23. 

[b] RBC for lead is derived from the United States Environmental Protection Agency Uptake Biokinetic model. 
The maximum detected concentration is less than the USEPA Region III risk-based concentration for residential soil. 

EPC Exposure point concentration for constituents of concem. 
Mean Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
NA Not available. 
RBC Risk-based concentration. 
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution. 
VOCs Volatile organic compounds. 
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DRAFT 
Table 4-2. Reference Doses, Target Sites, and Confidence Levels for Constituents of Concem, Norfolk Gas Plant, Norfolk, Virginia. 

Constituent 

VOCs 
Benzene 

Semi-VOCs* 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-c,d)pyrene 
Naphthalene** 
Phenanthrene 

Inorganics 
Arsenic 

RfDo (mg/kg/day) 
Subchronic 

NA 

3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
4.0E-02 
3.0E-01 

3.0E-04 

Chronic 

NA 

3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
4.0E-02 
3.0E-02 

3.0E-04 

RfDi (mg/kg/day) 
Subchronic 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Chronic 

1.4E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Target 
Oral 

NA 

kidney 
kidney 
kidney 
kidney 
kidney 
kidney 
kidney 
kidney 
kidney 

GI system, anemia 
kidney 

skin 

Sites 
Inhalation 

hematological 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Confidence Level/ 
Uncertainty Factor 

medium/100 

low/3000 
low/3000 
low/3000 
low/3000 
low/3000 
low/3000 
low/3000 
low/3000 
low/3000 
low/1000 
low/3000 

medium/3 

References: 

mg/kg/day 
NA 
RfDi 
RfDo 

IRIS, 1994; USEPA, 1993b; USEPA, undated for: RfDi for benzene. 
All of the semi-VOCs are polycyclic aromatic hydrocarbons (PAHs). Except for naphthalene, the oral RfD for pyrene is used as a surrogate for all 
RfDs. 
The oral RfD for naphthalene has been withdrawn pending further review. The value listed is the last published value. 
Milligrams per kilogram per day. 
Not available. 
Inhalation reference dose. 
Oral reference dose. 

PAH 

rti CTj 

' T ^ 
^k^ 
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Table 4-3. Cancer Slope Factors, Tumor Sites, and USEPA Cancer Classifications for Constituents of Concem, Norfolk Gas Plant, Norfolk, Virginia. 

Constituent 

VOCs 
Benzene 

Semi-VOCs* 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-c,d)pyrene 

Inorganics 
Arsenic 

CSF (kg-day/mg) 
Oral 

2,9E-02 

7.3E-K)0 
7.3E-K)0 
7.3E+00 
7.3E-K)0 
7.3E+00 
7.3E+00 
7.3E-K)0 

1.75E-K)0 

Inhalation 

2.9E-02 

NA 
NA 
NA 

6.1E-K)0** 
NA 
NA 
NA 

5.0E+01 

TEF 

NAP 

0.1 
O.I 
0.1 
1.0 

0.01 
1.0 
0.1 

NAP 

Oral 

leukemia 

stomach 
stomach 
stomach 
stomach 
stomach 
stomach 
stomach 

skin 

Tumor site 
Inhalation 

leukemia 

NA 
NA 
NA 

respiratory tract 
NA 
NA 
NA 

respiratory tract 

USEPA 
Classification 

A 

B2 
B2 
B2 
B2 
B2 
B2 
B2 

A 

References: ATSDR for Arsenic, 1991; IRIS, 1994; USEPA, 1993b. 

All of the semi-VOCs are polycyclic aromatic hydrocarbons (PAHs). Benzo(a)pyrene is used as a surrogate for all carcinogenic PAHs. 
The inhalation slope factor has been withdrawn pending further review. The value listed is the last published value. 

CSF Cancer slope factor. 
kg-day/mg Kilograms-day per milligram. 
NAP Not applicable. 
TEF Toxicity equivalency factor for oral exposure to carcinogenic PAHs. 
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Table 4-4. Adjusted Toxicity Values Used to Assess Dermal Exposure for Constituents of Concem, Norfolk Gl 

Constituent 

VOCs 
Benzene 

Semi-VOCs* 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(b)nuoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3 -c,d)pyrene 
Naphthalene 
Phenanthrene 

Inorganics 
Arsenic 

Rfl3o (mg/kg/day) 
Subchronic 

NA 

3.0E-0I 
3.0E-0I 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
4.0E-02 
3.0E-01 

3.0E-04 

Chronic 

NA 

3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
3.0E-02 
4.0E-02 
3.0E-02 

3.0E-04 

CSFo 
(kg-day/mg) 

2.9E-02 

NC 
7.3E+00 
7.3E-K)0 
7.3E+00 

NC 
7.3E-K)0 
7.3E+00 
7.3E-K)0 
7.3E-H)0 

NC 
NC 

1.75E-H)0 

Oral 
Absorption 
Efficiency 

1.00 

0.85 
0.85 
0.85 
0.85 
0.85 
0.85 
0.85 
0.85 
0.85 
0.85 
0.85 

0.95 

a 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

c 

S Company, Norfolk, Virginia. 

RfDa (mg/kg/day) 
Subchronic 

NA 

2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
3.4E-02 
2.6E-0I 

2.9E-04 

Chronic 

NA 

2.6E-02 
2.6E-02 
2.6E-02 
2.6E-02 
2.6E-02 
2.6E-02 
2.6E-02 
2.6E-02 
2.6E-02 
3.4E-02 
2.6E-02 

2.9E-04 

CSFa 
(kg-day/mg) 

2.9E-02 

NC 
NAP 
NAP 
NAP 
NC 

NAP 
NAP 
NAP 
NAP 
NC 
NC 

1.8E-K)0 

* All of the semi-VOCs are polycyclic aromatic hydrocarbons (PAHs). Except for naphthalene, pyrene is used as a surrogate for PAH RfDs; 
benzo(a)pyrene is used as a surrogate for carcinogenic PAHs. 

CSF Cancer slope factor. 
mg/kg/day Milligrams per kilogram per day. 
NA Not available. 
RfD Reference dose. 
NC Not evaluated as a carcinogen. 

a 
b 
c 

Assumed. 
ATSDR (1990). 
ATSDR (1991). - ^ ' 

. - • ^ 

. i s % t < ^ 
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Table 4-5. Physical and Chemical Properties of Organic Constituents of Concern, Norfolk Gas Plant Site, Norfolk, Virginia. 

Constituent 

VOCs 
Benzene 

Semi-VOCs 

Acenaphthylene 

Molecular 
Weight 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(lc)fluoranthene 
Benzo(g,h,i)peryl 
Benzo(a)pyrene 
Chrysene 

ene 

Dibenzo(a,h)anthracene 
Indeno(l ,2,3-c,d)pyrene 
Naphthalene 

References: 

atm-mVmol 
BCF 
°C 
cm'/sec 
g/mol 
Koc 
Kow 

(g/mol) 

78 

152 
228 
252 
252 
276 
252 
228 
278 
276 
128 

Water 
Solubility 

(mg/L 25 "C) 

1,780 

3.93 
0.0094 - 0.014 

0.0012 
0.00055 
0.00026 

0.0038 - 0.004 
0.0018-0.006 

0.00249 - 0.005 
0.062 

30 -34 

Howard et al., 1991; Lugg, 1968; Lyi 

Atmospheres-cubic meters per mole. 
Bioconcentration factor. 
Degrees Celsius. 
Square 
Grams 
Organi 

centimeters per second. 
per mole. 
c carbon partition coefficient. 

Octanol-water partition coefficient. 

Specific 
Gravity 

0.88 

0.898 
1.274 

ND 
ND 
ND 
1.35 
1.27 
1.28 
ND 

1.16 

man et al., 

Vapor 
Pressure 

(mm Hg 25 "C) 

9.5E-I-01 

2.9E-02 (20 -C) 
l.lE-07 
5.0E-07 
9.6E-1I 
l.OE-10 
5.5E-09 
6.3E-09 

lOE-10 (20 " O 
l.OE-09 

2.3E-01 - 8.7E-01 

Henry's 
Law Constant 
(atm-mVmol) 

(25 " O 

5.48E-03 

1.14E-04 
8.00E-06 
1.20E-05 
1.04E-03 
1.40E-07 
2.40E-06 
3.15E-07 
7.33E-09 
2.96E-20 
4.60E-04 

1982; Montgomery and Welkom, 1990; 

L/kg 
mg/L 
mL/g 
mm Hg 
ND 
T'A 

Diffiisivity 
(cmVsec) 

0.09320 

0.06703 
0.04564 
0.04392 
0.04392 
0.04197 
0.04653 
0.04531 
0.05707 
0.05728 
0.08205 

398,000 

Shen, 1982; and USEPA, 

Liters per kilogram. 
Milligrams 
Milliliters | 

per liter. 
per gram. 

Millimeters of mercurj 
No data. 
Half-life. 

Koc 
(mL/g) 

49-100 

4,790 
1,400,000 

550,000 
4,400,000 
7,800,000 

- 1,900,000 
240,000 

1,700,000 
31.000,000 
550-3,160 

, 1991d. 

!. 

. « ^ 

Log 
Kow 

1.56-2.15 

4.1 
5.61-5.91 

6.57 
6.85 
7.1 

5.81-6.50 
5.60-5.91 
5.97 - 6.50 
5.91 - 7.70 

3.2-4.7 

Fish 
BCF 
(Ukg) 

5.2 

30 
30 
30 
30 
30 
30 
30 
30 
30 

10.5 

Groundwater 
T16 

Low High 
(days) 

10 

85 
204 
719 

1,821 
1,168 

114 
745 
723 

1.201 

1 

- 720 

- 120 
- 1,361 
- 1.219 
- 4.271 
- 1.314 
- 1.059 
- 2.000 
- 1.880 
- 1.460 
- 258 

Soil 
T A 

Low High 

(days) 

5 

43 
102 
360 
909 
590 

57 
372 
361 
599 

17 

- 16 

- 60 
- 679 
- 610 
- 2.139 
- 650 
- 529 
- 993 
- 942 
- 730 
- 48 
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Table 4-6. Soil Exposure Dose and Risk Equations, Former Norfolk Gas Plant Site, Norfolk, Virginia. 

Equation Definitions: 

C. X IR X EF X ED X FI X UC, 
SExD = _ : L 

BW X AP 

î  A L 
" A, 

[ mg%5day ] 

C. X SSA X SAR X ABS x EF x ED x UC, 
SExD. = _ ! L 

'' BW X AP 
[ mg/kg-day ] 

SExD: 
C, X BR X (1/VF + 1/PEF) X ET X EF X ED 

BW X AP 
[ mg/kg-day ] 

VF = Q/C X (3.1416 X a x T ) - ^ ^ ^ ^ 
2 X Dei X Pa X Kas 

[ m /̂kg ] 

PEF = Q/C X 
UC, 

0.036 X (1 - G ) X (Um/Ut)^ X F 
[ m'/kg ] 

Q/C = (exp[ (0.1004 X b[A]) - 5.3466 . (2.92 x sY) ])"' ^ (g/m^-sec)/(kg/m^) ] 

sY = 0.02685 X Q25 + [hi(A) - 11.0509]^ 
26.3608 

[ unitless ] 

a 
Dei X Pa 

Pa + [ps X (1 -Pa)/Kas] 
[ cm^/sec ] 

Dei = Di X (Pa"VPt^) 

ELCR = (SExD, X CSFJ + (SExD^ X CSF.) + (SExD; x CSF;) 

[ cm^/sec ] 

[ unitless ] 

HQ 
SExD„ SExD. SExD. 

+ z + RfD. RfD RfD. 
[ unitless ] 

where: 

oe Intermediate value (cmVs). 
A Contiguous area of contamination (m^; 13.4 acres (54,000 m^ . 
ABS Dermal absorption efficiency (unitless; constituent-specific). 
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Table 4-6. Soil Exposure Dose and Risk Equations, Former Norfolk Gas Plant Site, Norfolk, Virginia. if i ' ^m 

AP Averaging period (days). /I'̂ oV/)) 
0 Soil bulk density (1.92 g/cm^). 
BR Breathing rate (m^/hour). 
BW Body weight (kg). 
C, Constituent concentration in the soil (mg/kg) (Table 4-1). 
CSF Cancer slope factor for oral (CSFJ, dermal (CSFJ, or inhalation (CSF^) intake (mg/kg-day)'. 
Dei Effective diffiisivity (cmVsec). 
Di Diffiisivity in air (constituent-specific; cm^/sec) (Table 4-5). 
ED Exposure duration (weeks). 
EF Exposure frequency (days/week). 
ELCR Excess lifetime cancer risk (unitless). 
ET Exposure time (hours/day). 
F Function of Ut/Um (0.1265) (unitless); F = 0.18 [ 8x̂  -H 12x X exp(-x^ ], where x = 0.886 (Ut/Um). 
FI Fraction ingested from the site (1) (unitless). 
Foe Fraction organic carbon in soil (0.02). 
G Fraction of vegetative cover (0) (unitless). 
H Henry's Law Constant (constituent-specific; atm-mVmol) (Table 4-5). 
HQ Hazard quotient (unitless). 
IR Incidental ingestion rate for soil (mg/day). 
Kas Soil-air partition coefficient (g soil/cm' air); calculated as (41 mol/atm-m') X H / (Koc x Foe). 
Koc Organic carbon partition coefficient (constituent-specific; cm'/g or mL/g) (Table 4-5). 
Pa Air-filled soil porosity (0.0835) (Pt-fl/3) (unitless). 
PEF Particulate emission factor (site-specific) (9.14 x 10* m'/kg). 
Pt Total soil porosity (0.275) (1-jS/ps) (unitless). 
ps True soil or particle density (2.65 g/cw?). 
Q/C Emission flux per unit concentration (g/nr - s/Kg/m'). 
RfD Reference dose for oral (RfDJ, dermal (RfDJ, or inhalation (RfD;) intake (mg/kg-day). 
SAR Soil adherence rate (1 mg/cm^-day) (USEPA, 1992a). 
SExD Soil exposure dose from oral (SExDJ, dermal (SExDJ, or inhalation (SExD;) exposure (mg/kg-day). 
SSA Exposed skin surface area (cm^. 
sY Intermediate value (unitless). 
6 Soil moisture content (0.1 cm' water/g soil) (60 percent saturated). 
T Exposure interval (sec) (7.9 X 10* sec). 
UC, Unit conversion (10* kg/mg). 
UCj 1 X 10^ mVcm^ 
UCj 3,600 seconds per hour. 
Um Wind speed (5 m/sec [NOAA, 1974]). 
Ut Equivalent threshold value of windspeed at 10 meters (12.8 m/sec). 
VF Volatilization factor (site- and constituent-specific) (m'/kg). 

Sample Calculation: Cancer Effects of Chrysene 

gg^j^ ^ (110 mg/kg) X (480 mg/day) x (5day/wk) X (13wks) X (1) x (lO'" kg/mg) 
(70 kg) X (25,550 days) 

= 1.9 X 10-* mg/kg-day 

MD0057.009\Doc. 18«SVl-07port .wpM 9-Apr-94 



Table 4-6. Soil Exposure Dose and Risk Equations, Former Norfolk Gas Plant Site, Norfolk, Virginia. 'iJ 

.— >iAt. 

g g ^ ^ (llOmg/kg) X (3,160cm^) x (1 mg/cm^-day) x (0.03) x (5 days/wk) x (13 wks) x (IQ-* kg/mg) 
* ~ (70 kg) X (25450 days) 

= 3.8 X 10"' mg/kg-day 

Dei = (0.04531 cm Vsec) X (0.0835'-'V0.2752) = 1.53 X 10"̂  cmVsec 

Kas = (41 mol/atm-m^) X (3.15 X 10'^ atm-mVmol) = 2 69 X 10"' g/cm' 
(240,000 cmVg) X (0.02) 

a 
(1.53 X 10-^cmVsec) X 0.0835 

0.0835 + [(2.65g/cm0 X (1 -0.0835)/(2.69 x lO-'g/cm^] 
= 1.42 X 10-'" cm Vsec 

sY = 0.02685 X Q25 + [hi(54,000m^ - 11.0509]^ 
26.3608 

= 0.006737 

Q/C (exp[ (0.1004 Xbi[54,000m^]) - 5.3466 + (2.92 X 0.006737) ])" 

68.92 (g/m2-sec)/(kg/m') 

VF = ^^Q^g/m^-sec 
kg/m' 

X [3-1416 X (1.42 X 10-" cm Vsec) X (7.9 X 10* sec)]'^ ^ ^^^ mVcra^ 
2 X (1.53 X 10-" cm Vsec) x 0.0835 x (2.69 X 10"' g/cm') 

5.94 X 10* m'/kg 

PEF 68.92 
g/m^-sec 

kg/m' 

9.14 X l(f m'/kg 

3,600 sec/hour 
(0.036 g/mVhr) X (1 - 0 ) X [(5m/sec)/(12.8m/sec)]' x 0.1265 

g g ^ ^ (110mg/kg)x(2.5m^/hr)x[(l/5.94xl0'm'/kg)-t-(1/9.14xlO'ni'/kg)]x(8hr/day)x(5days/wk)x(13wks) 
' (70 kg) X (25,550 days) 

= 2.2 X 10'"* mg/kg-day 

ELCR = (1.9 X 10-* mg/kg-day) X (7.3 x 10'' kg-day/mg) 

= 1.4 X 10-* 

(CSF; and CSF. are not available for chrvsene.1 
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Table 4-6. Soil Exposure Dose and Risk Equations, Former Norfolk Gas Plant Site, Norfolk, Virginia. M--̂  [l S ^ 
/r « f'L 

- f 'T-, 

Sample Calculation: Non-Cancer Effects of Arsenic A^^Al 

SE D = Ĉ -O mg/kg) X (480 mg/day) X (5 days/wk) X (13 wks) X (IQ-* kg/mg) 
(70 kg) X (91 days) 

= 3.4 X 10"' mg/kg-day 

g _ j j ^ (7.0mg/kg)X(3.160cm^x(lmg/cm'-day)x0.01 x(5days/wk)x(13wk5)x(10-*l^mg) 
'' ~ (70 kg) X (91 days) 

= 2.3 X 10"* mg/kg-day 

(7.0 mg/kg) X [0 * (1/9.14 x 10* m'/kg)] x (2.5 m'/hr) x (8 hr/day) x (5 days/wk) x (13 wks) 
SExD, 

(70 kg) X (91 days) 

1.5 X 10"* mg/kg-day 

jjQ ^ 3.4X10-'mg/kg-day ^ 2.3 X10"*mg/kg-day 
3.0 X 10-" mg/kg-day 2.9 X 10"" mg/kg-day 

= 0.12 

(RfD;is not available for arsenic; therefore, inhalation exposure is not included in the HQ calculation.) 
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DRAFT 
Table 4-7. Inhalation, Oral, and Dermal Soil Exposure Doses and Risk Calculations for a Hypothetical Future Utility Worker, Former Norfolk Gas "*S® 1 of 2 

Plant Site, Norfolk, Virginia. 

Constituent 

CANCER EFFECTS 

VOCs 
Benzene 

Semi-VOCs 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l ,2,3-c,d)pyrene 

Inorganics 
Arsenic 

NON-CANCER EFFECTS 

VOCs 
Benzene 

Semi-VOCs 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l ,2,3-c,d)pyrene 
Naphthalene 
Phenanthrene 

Inorganics 
Arsenic 

Cs 
(mg/kg) 

11 

86 
91 
73 
110 
14 
47 

7.0 

11 

170 
86 
91 
46 
73 
110 
14 
47 

1,600 
470 

7.0 

ABS 

0.25 

0.03 
0.03 
0.03 
0.03 
0.03 
0.03 

0.01 

0.25 

0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 

0.01 

a 

b 
b 
b 
b 
b 
b 

a 

a 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

a 

SExDo 
(mg/kg-day) 

1.9E-07 

1.5E-06 
1.6E-06 
1.3E-06 
1.9E-06 
2.4E-07 
8.2E-07 

1.2E-07 

5.4E-05 

8.3E-04 
4.2E-04 
4.5E-04 
2.3E-04 
3.6E-04 
5.4E-04 
6.9E-05 
2.3E-04 
7.8E-03 
2.3E-03 

3.4E-05 

SExDi 
(mg/kg-day) 

1.4E-07 

2.9E-10 
5.2E-10 
1.7E-10 
2.2E-10 
1.2E-11 
3.7E-11 

5.6E-12 

4.1E-05 

9.6E-06 
8.1E-08 
1.5E-07 
1.2E-08 
4.8E-08 
6.2E-08 
3.4E-09 
l.OE-08 
2.9E-04 
5.4E-06 

1.6E-09 

SExDd 
(mg/kg-day) 

3.2E-07 

3.0E-07 
3.1E-07 
2.5E-07 
3.8E-07 
4.8E-08 
1.6E-07 

8.0E-09 

8.9E-05 

1.6E-04 
8.3E-05 
8.8E-05 
4.4E-05 
7.1E-05 
T.lE-04 
1.4E-05 
4.5E-05 
1.5E-03 
4.5E-04 

2.3E-06 

Oral 

2.9E-02 

' 

7.3E-01 
7.3E-01 

7.3E-h00 
7.3E-02 

7.3E-I-00 
7.3E-01 

1.75E-I-00 

NA 

3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
3.0E-01 
4.0E-02 
3.0E-01 

3.0E-04 

Toxicity Values 
Inhalation 

CSF (kg-day/mg) 

** 
* • 

• * 

** 
** 
** 
** 
*+ 

** 

2.9E-02 

NA 
NA 

6.1E-^00 
NA 
NA 
NA 

5.0E-I-01 

Subchronic RfD 
(mg/kg-day) 

1.4E-04 * 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Adjusted 

2.9E-02 

NAP 
NAP 
NAP 
NAP 
NAP 
NAP 

1.8E-I-00 

Total ELCR 

NA 

2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
2.6E-01 
3.4E-02 
2.6E-01 

2.9E-04 

1 HI 

Calculated 
Risk 

ELCR 

1.9E-08 

l.lE-06 
1.2E-06 
9.3E-06 
1.4E-07 
1.8E-06 
6.0E-07 

2.3E-07 

lE-05 1 

HQ 

2.9E-01 

3.4E-03 
1.7E-03 
1.8E-03 
9.2E-04 
1.5E-03 
2.2E-03 
2.8E-04 
9.4E-04 
2.4E-01 
9.4E-03 

1 .2E-Gl^ *^-«^ 

0 . 7 i . $ | ^ - -^^ 
-—' * ^ 

Footnotes appear on page 2. 
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a 
b 

ABS 
Cs 
CSF 
HI 
HQ 
ELCR 
kg-day/mg 
mg/kg 

Inhalation, Oral, and Dermal Soil Exposure Doses and Risk Calculations for a Hypothetical Future Utility Worker, Former Norfolk Gas 
Plant Site, Norfolk, Virginia. 

Ryanetal., 1987. 
ATSDR, 1990. 
Subchronic RfD not available for benzene, chronic RfD used as a surrogate. 
Oral reference dose was not available; subchronic reference dose for pyrene used as a surrogate. 

J 2 of 2 

Dermal absorption efficiency. 
Constituent concentration in surface and subsurface soil. 
Cancer slope factor. 
Hazard index (sum of HQs). 
Hazard quotient. 
Excess lifetime cancer risk. 
Kilogram-day/milligram. 
Milligrams per kilogram. 

mg/kg-day Milligrams per kilogram per day. 
NA Not available. 
NAP Nor applicable. 
RfD - Reference dose. 
SExDd Soil exposure dose for dermal contact. 
SExDi Soil exposure dose for inhalation of particulates 

and vapors. 
SExDo Soil exposure dose for incidental ingestion. 

c-
•r f > , a ^ 
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